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PRACTICAL ELECTRICITY 
Practical Electricity. By W. E. Ayrton, F.R.S. (London : 
Cassell and Co., 1887.) 
ROF. AYRTON’S book on 


Practical Electricity 


fills a gap, and is well fitted for the purpose for | 


which its author has designed it. The book comprises 
the substance of the first year’s course for students of 
electrical technology in the City and Guilds Central 
Institution at South Kensington, with some additional 
matter, which is chiefly in small type. 
Current is treated first, then comes Electromotive Force 
or Potential Difference, and afterwards Resistance. This 
is undoubtedly the logical order, though, as Prof. Ayrton 
points out, this sequence appears complicated to the 
minds of learners, from the fact that in the definitions of 
the Paris Congress the volt is made to depend on the 
ohm and the ampere, 
volt, &c., are used throughout, but a little more space 
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| by the difference in pressure, so the electric current loses 
| energy in passing from one point to another, and that 
loss is measured by the quantity of electricity multiplied 
by the difference of electrical potential. But these, per- 
haps, are points which can be better brought out by a 
teacher in explaining difficulties to his class. 

The book is, we believe, the first in England which 
accepts distinctly the resolutions of the Paris Congress 
as a basis. Another novelty to be found in it is the use of 
the letters P.D. (potential difference) for the old abbrevi- 
ation E.M.F. ‘This isa change for which, if it can be 
satisfactorily introduced and accepted, all teachers will 
be thankful, for it will get rid of the confusion existing 
between the resultant electrical force at a point, and the 
electromotive force between two points, which is not a 
force at all. 

The plan of the book has been already indicated. 
Starting from the definition of an ampere, the various 
means are described, and full 





of measuring currents 


The practical units, ampere, ohm, | 


might have been given with advantage to the definitions of | 
these units. Take, for instance, the definition of an ampere, | 


6. After showing by means ofa most instructive and well- 


arranged experiment (Fig. 1) that a current produces | 


magnetic, chemical, and thermal effects, and further, that 


the chemical changes are the same in two or more volta- | 


meters of the same kind, Prof. Ayrton proceeds: 

“ We shall therefore define the strength of a current as 
being directly proportional to the amount of chemical 
decomposition produced in a given time; and the current 
that deposits o'oo111815 gramme or 0°0172 
silver per second on one of the plates of a silver voltameter, 
the liguid employed being a solution of silver nitrate 


=2 


53 grain of 


containing from 15 to 30 fer cent. of the salt, we shall | 


call an ampere, and take it as our unit current.” 


But frequently a beginner will at once wish to know | 


why these special numbers, which will seem to him un- 
necessarily complex, should have been taken. Why not 
select ‘oo1 gramme of silver rather than ‘00111815? will 
be an obvious question, to which no answer is given. 
Surely, too, four significant figures would be sufficient. 
Besides, this is not the definition of ampere adopted by 
the Paris Congress, and it involves the experiments of 
someone on the electro-chemical deposition of silver. 
The experiments given in the early part of Chapter 
II. do not need the previous definition of the wzt current, 
and from them the fact that a current exerts on a magnet 
a definite force depending on its strength and (§ 22) on 
the dimensions and position of its circuit is established. 
Thence the idea of the current which exerts on a definite 
magnet a unit force is easily reached, and from this we 
get the ampere of the Congress definition, which is found, 
by careful experiment, to deposit so many grammes of 
silver per second. 

So, too, the definition of the “volt” would have been 
clearer if the excellent illustration of difference of poten- 
tial given in § 40, Fig, 28, had been carried a little further, 
and it had been pointed out that, just as the water loses 
potential energy in falling from one level to another, and 
that loss is measured by the quantity of water multiplied 
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details are given of the methods for carrying out the 
experiments, for recording results graphically and other- 
wise, and for drawing conclusions from the experiments. 
The illustrations show clearly the arrangement of appar- 
atus in each case. In Prof. Ayrton’s laboratory the 
apparatus required for any one series of observations is 
mounted permanently on the same board; the student 
finds everything ready, and the necessary connexions 
made when he begins. As to the desirability of this, 
there will no doubt be some difference of opinion ; but 
with large classes of beginners some such plan is necessary. 
Thus, Fig. 15 shows the apparatus for investigating the 
action of a current ona magnet. The large coil CC is so 
arranged that the current can be made to traverse it 
eight, twelve, or sixteen times, and its effect on the mag- 
net gg observed ; or the coil CC can be replaced by ec 
of half the radius, which has four turns on it ; or, again, 
CC can be used simultaneously with cc, the current being 


* We are indebted to Messrs. Cassell for the blocks used to illustrate this 
article. 
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sent in opposite directions through the two. ww isa 
resistance by means of which the current may be varied | 
at will, and G a galvanometer. 

Chapter III. introduces us to difference of potential, | 
and here the writer describes in a practical form the | 
experiments for the verification of some of the ordinary 
laws of statical electricity. 

Ohm’s law and its proof follow in Chapter IV., and it | 
is shown that the resistance of a conductor remains un- 
changed so long as its other physical conditions are the 
same. § 80 gives the definition of the “legal ohm.” It 
is not quite accurate to speak of its having been legalised, 
at any rate in this country; though, as the letter from the 
B.A. Committee on Electrical Standards, which is printed 
at the end of the preface, shows, the question of its adop- | 
tion as a legal standard is now before the Government. 
Various methods of comparing resistances follow, with 
full practical details, but the important one due to 
Prof. G. C. Foster, for comparing two nearly equal resist- 
ances, has been omitted from § 97. 

Batteries and other forms of current-generators are 
next considered, with details as to their construction and 





Fic. 157. 


| which each experiment is performed. 


[April 28, 1887 


into the zinc sulphate passing through the cork which 
closes the test-tube, and the whole is kept tight with 
marine glue. 

In an appendix Kirchhoff’s laws of divided circuits are 
considered. The method of treating such problems 
introduced by Maxwell, and which has recently been 


| illustrated at some length by Prof. Fleming, is also 


referred to. 

Another point of importance which calls for notice is 
the number of examples introduced by way of illustration ; 
some of these are completely worked out, others left as 
exercises for the student. 

The book concludes with some specimens of the 
instructions for experiments which are given to students 
at the City and Guilds Institution, with the apparatus with 
OF these instruc- 
tions there are four; and many who use the book will 
wish their number was larger. We will close this notice 
by quoting the last of them. 

To calibrate an ammeter by means of a silver volta- 
meter (the apparatus required has been figured above) : — 


“ PRELIMINARY.—The voltameter consists of a plati- 
num dish containing a 25 per cent. solution of silver 
nitrate, and in which a silver plate is immersed. An 
adjustable carbon resistance is provided, by means of 
which the current passing through the voltameter can be 
maintained constant during each experiment, and can be 
varied in the different experiments. 

“ EXPERIMENTS.—(1) Carefully clean, dry, and weigh 
the platinum dish, the efproximate weight of which is 78 
grammes. 

“ (2) Pour the solution of silver nitrate into the dish, 
and place it on the three brass pins provided for its re- 
ception, and which are electrically connected with the 
left-hand binding-screw on the board. Immerse the 
silver plate in the solution, and clamp it in such a posi- 
tion that its edges are equally distant from the sides and 
bottom of the dish. 

“(3) Turn the small milled head at the top of the 
ammeter so that the pointer of the ammeter comes oppo- 
site the zero on the scale, if not there already. Place the 
copper connecting-wire in the mercury cups marked A 
and c (which cuts out the voltameter), and adjust the 


' carbon resistance until a convenient current flows round 


use ; and an account of the methods of determining thei 
E.M.F. and resistance is given. 

“Insulation” is the title of Chapter Vi., and many o 
the practical hints given under this head are of grea 
value. 

In the next chapter, condensers, and the methods of 
constructing them and of measuring their capacities, are 
treated of. We find also a chapter devoted to com- | 
mercial ammeters and voltmeters, which gives in an 
easily accessible form particulars as to some of the best 
known of these instruments, with practical methods of | 
testing and calibrating. In Fig. 157 we have the | 
arrangement of apparatus for comparing an ammeter 
with a silver voltameter. R is an adjustable resistance 
of a useful character, made of a number of washers of 
carbonised cloth which can be pressed into close contact 
by a screw. Latimer Clark’s cell is described in § 214, in 
the H form. A simpler pattern consists of a test-tube 
with a platinum wire sealed through the bottom. The 
end of this is covered with pure mercury, and above this is 
a layer of mercurous sulphate, with a saturated solution 
of sulphate of zinc above all. A rod of clean zinc dips 





the ammeter. Remove the connecting-wire. 

“(4) Quickly insert the connecting-wire in the mercury 
cups marked A and B, carefully noting the instant at 
which the circuit was completed. Allow the current to 
pass for a convenient time (ten to thirty minutes, accord- 
ing to the strength of the current used), and keep the 
current constant by the adjustable resistance. Note the 
temperature of the room during the experiment, and, at 
the end of the interval decided on, quickly break the 
circuit. 

“(5) Empty the solution from the dish into its bottle, 
and carefully wash the deposited silver with distilled 
water. Then fill the dish with distilled water, and 
allow it to stand ten to fifteen minutes. Again wash with 


| water, alcohol, and ether, dry over the spirit-lamp, and 


cool in the desiccator. 

(6) Carefully determine the increase of weight due to 
the silver deposited on the dish. 

(7) Calculate the strength of current used in the 
experiment, assuming that one ampere deposits 1°11815 
milligrammes of silver per second. 

“(8) Repeat the experiment with several different 
strengths of current. 

“(g) Tabuiate your results in some convenient form, 
and write them with your name on the card, on which you 
will find recorded the results of previous experiments.” 
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SPOLIA ATLANTICA 


Spolia Atlantica. (1) Contributions to the Knowledge of 
the Salpidz, by M. P. A. Traustedt ; (2) Remarks on 


some of the Oceanic Annulata, by G. M. R. Levinsen ; | 


(3) Contributions towards the Morphology and Sys- 
tematic Arrangement of the Pteropoda, by J. E. V. 
Boas. (Copenhagen, 1885-86.) 


‘T*HE three monographs which at the instance, and | 


under the supervision, of the Directors of the Zoo- 
logical Museum of Copenhagen, have been included in 
one quarto volume under the title of ‘“‘ Spolia Atlantica,” 
originally appeared in the Transactions of the Danish 
Royal Society of Natural Sciences. But although bound 
together, each monograph in this ¢dtion de luxe is com- 
plete in itself, with separate title-page, table of contents, 
descriptive plates, and all other necessary means of 
separate reference, while the convenience of readers not 
acquainted with Danish has been amply considered by 
the addition of Latin and French translations of the de- 
scriptions of the animals, and of many other important 
parts of the text. 

The first of this triplet of monographs, which deals 
with the so-called “aggregate” and “solitary” forms of 
the several species of Salpze, is based on a study of the 
exceptionally complete collections preserved in the Zoo- 
logical Museum of Copenhagen, for which that institution 
is mainly indebted to Prof. Steenstrup, at whose sugges- 
tion and under whose direction Herr Traustedt compiled 
his memoir. The monograph presents a clear and com- 
prehensive description of all the well-established species 
of Salpze with their distinctive dual forms, and unqualified 
praise may be given to the care with which the figures 
have been drawn, and the admirable manner in which, 
by means of pale blue outlines, the delicacy and trans- 
parency of the bodies of the animals have been represented. 

In treating of the Salpidz, it is impossible to forget 
how much of our knowledge of these curious animals is 
due to the observations of Chamisso, the clever author of 
“ Peter Schlemihl,” who, while serving as naturalist in the 
exploring expedition of the Russian commander Kotzebue, 
first discovered that the “aggregate” or chain Salpa 
and the “solitary” Salpa were not distinct species, as 
had been supposed, but only parts of the perfect or- 
ganism of one species. By the discovery of this fact, 
which Chamisso ingeniously, but, as subsequent in- 
vestigations have shown, too fancifully, explained on 
the hypothesis that these animals were subject to a law 
of “alternation of generations,” new and highly import- 
ant paths of morphological inquiry were opened. Yet, 
singularly enough, nearly thirty years passed after the 
publication, in 1819, of Chamisso’s treatise “ De Animali- 
bus quibusdam e Classe Vermium Linneana (de Salpis) ” 
before his observations were tested by further scientific 
investigation. About the middle of the century Meyen 
and Vogt turned their attention to the curious and 
interesting phenomena connected with the embryonic 
development of the Salpz. These inquiries were soon 
followed by the still more important researches of Profs. 
Krohn and Huxley, the latter of whom in a paper entitled 


“Observations upon the Anatomy and Physiology of , 
Salpa and Pyrosoma,” which appeared in the Phil. Trans. | 


1851, has shown that Chamisso erred in his explanation 


; and “ re-pasting” 


of the nature of a “chain Salpa,” which, to use Mr. 
Huxley’s words, “is nothing more homologically than a 
highly individualised generative organ.” 

Herr Traustedt does not enter into the question of the 
embryonic development of the Salpide, and hence his 
work gives no information regarding the physiology of 
these animals, nor does he inany way refer to the various 
hypotheses that have been advanced in explanation of the 
character of the “aggregate” and “ solitary” forms. For 
such information the student must go elsewhere. Asa 
guide to the anatomical structure of both forms in the 
eleven species described and drawn by the author, the 
memoir will, however, be found of great service, while it 
contains much useful information as to the geographical 
distribution of these animals not to be found elsewhere. 

In the treatise on “Some Oceanic Annulata” Herr 
Levinsen supplies many interesting details regarding 
various members of the families Alciopidze and Typhlo- 
scolecidz, together with descriptions of several species 
of Sagitta, to which are added lists of their geographical 
distribution. In this, as in the memoir on the Pteropoda, 
the illustrations are worthy of all praise. 

The memoir by Dr. Boas, which constitutes the last and 
longest of the series, treats at great length of the mor- 
phology, systematic arrangement, and geographical dis- 
tribution of the Pteropoda. The materials employed by 
the author were derived in part from the extensive col- 
lections in the Zoological Museum of Copenhagen made 
by, or under the direction of, Prof. Steenstrup, and in part 
from numerous specimens placed at the writer’s dis- 
position by Profs. Dohrn, Mébius, Leche, and Spengel. 
It is worthy of note that a very large proportion of the 
specimens referred to as belonging to the Museum of 
Copenhagen were obtained from amateur collectors ; 
Danish naval officers, captains of merchant ships, and 
travellers having responded with alacrity to Prof. Steen- 
strup’s appeal for help in obtaining samples of these and 
other animals from remote regions. 


OUR BOOK SHELF 
Complete Hand-book on the Management of Accumutators. 


By Sir David Salomons, Bart. Second Edition, revised 
and enlarged. (London: Whittaker and Co., 1887.) 


THE author has for some years past had an installation 
at his country residence for the purpose of lighting it and 
for working motors which drive the machinery in his 
large and well-equipped workshop. He has used accumu- 
lators, as he informs us, ever since they may be said to 
have been produced in commercial form in 1882. No 
expense nor trouble have been spared in making this 
installation a model one, and experiments have been 
made on many points in connexion with the subject. As 
the whole installation has been made and worked under 
his immediate personal superintendence, he has acquired 
a considerable amount of experience, the result of which, 
as far as it regards the management of accumulators, he 
places before the public in this work. 

After a general description of cells of the E.P.S. and 
Elwell-Parker type, he proceeds to give directions for 
setting up and charging them. The causes of, and 
remedies for, “ buckling” and “scaling” are discussed. 
The harm caused by too rapid a discharge is pointed 
out, and methods for preventing it are explained, as well 
as various devices for reguiating the E.M.F. of the charg- 
ing current and that on the line. The method of cleaning 
the plates is explained, and various 
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hints are given for the management of the battery. In 
an appendix is a description of the arrangement of his 
accumulator house, a photograph of the interior of which 
forms the frontispiece to his book. He also gives a brief 
account of the history of the installation, from which we 
learn that the total cost of buildings and installation has 
been about 6000/., that the number of lamps is about 500 
of 20-candle power, but that the greatest number used at 
any one time has rarely exceeded 200, and that an arc 
lamp taking 40 or 50 amperes and one or two motors have 
been used together with them. The expenses—including 
wages, coal, oil, waste, washers, repairs, lamp renewals, 
&c.—were, in 1886, 210/., or at the rate of 4¢. per 20-candle 
lamp per hour. does not, however, say anything as 
to the cost of the accumulators ; and as to the length of 
time which they may be expected to last he only says 
vaguely that “the cells may last for years in perfect order 
if all the instructions here given are properly attended 
o.” His present accumulators were only put up in August 
1885, those previously erected having proved to be 
unsatisfactory. 

It is a pity that the useful information in this work is 
not conveyed in better language. In what is intended as 
a workshop hand-book we do not look for the elegance 
of an Addison ; but we do want plain English. As an 


é ) 2 guage w ay ing | li , ; 
example of the language we may quote the following | taken as P = W~; where Wis the weight (or mass) of the body 


sentence from the preface: “ Only cells of the Electrical 
Power Storage Company, of Messrs. Elwell-Parker, and 
their type, are dealt with, because at this moment there 
is probably no other better kind, or largely in use.” The 


meaning of this is clear, though even that is more than | 


may be said of other sentences in the book. 


Among minor faults we protest against the coinage of 


such a hideous word as “ acidometer,” by which, appar- 
ently, is meant the instrument commonly known as a 
hydrometer ; we do not think “ s.g.” isan improvement on 
the ordinarily accepted abbreviation for specific gravity ; 
and we object to the plural “dynamos” as against the 
ordinary rule of our language which gives us “ potatoes’ 
and “ echoes.” 

A more serious error is found in the “ Index of Terms ” 
on the back of the title-page— 


“Watt = 


We should recommend the author to get the work 
revised by some onewho understands the rudiments of 
science as well as those of the English language. 


” 


volt X ampere = measure of force or energy. 


School Hygiene: The Laws of Health in Relation to 
School Life. By Arthur Newsholme, M.D. (London: 
Swan Sonnenschein, Lowrey, & Co., 1887.) 


Asout the importance of the matters dealt with in this 
little book there can, of course, be no dispute ; and, as 


subject thoroughly, and his conclusions are all the more 
valuable because they have been to a large extent sug- 
gested by his experience as a medical officer of health, 
and as a medical referee for various schools and training 
colleges. 





LETTERS TO THE EDITOR 
[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications, 
(The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that it is impossible otherwise to insurethe appearance even 
of communications containing interesting and novel facts.) 


Mass, Weight, and Dynamical Units 


IF the laws of dynamics were made solely for the use of 
engineers, as a celebrated engineer declared of rivers that they 
were intended to feed canals, it might be conceded to Prof. 
Greenhill that it would not be mecessar ry that the more abstract 
notion of mass should be distinguished from that of weight, and 
that the fundamental equation of dynamics might conveniently be 


moved expressed in pounds or tons, &c., and P the force produc- 
ing in it the acceleration /, and reckoned in the same units. But 
a pound weight as a force is a variable unit, unless it is taken at 
some particular place (as Greenwich), and then the corresponding 
value of g must be employed (though the variation of gon the 
surface of the earth is not so great as often to need to be taken 
account of by the engine-r); and so the astronomer and physicist, 
as well as the student of abstract dynamics, are right in de- 
manding a less arbitrary measure of force than one founded on 
the force acting vertically downwards on a body at the earth’s 
surface, as well as an absolute constant belonging to each body (its 
mass) independent of time and place. I conceive, therefore, in 
spite of Prof. Greenhill’s arguments, that, in the interest of 
clearness of thought, as well as to avoid the practical inconveni- 
ence of a variable unit of force, the notions of mass and weight 
must be kept distinct, and the equation W = Jfg, as a special 
case of the general equation P = AZF, still insisted on by all 


teachers of dynamics, at any rate to non-engineering students ; 


Dr. Newsholme points out in his preface, they have | 


engaged the serious attention of many School Boards and 
Committees, and been made the subject of a good deal of 
useful legislation. Most school-managers still have some- 
thing to learn about the principles of school hygiene, and 
many of them will, no doubt, find in Dr. Newsholme’s 
volume exactly the kind of information they want. He 
discusses the subject under two heads, “ Schools” and 
“Scholars.” Under the first head he presents his ideas 
on questions connected with the choice of sites for 
schools, the construction of school buildings, school fur- 
niture, lighting of school-rooms, general principles of 
ventilation, natural ventilation, ventilation and warming, 
and draining arrangements. In the part relating to 
“‘ Scholars” he has chapters on mental exercise, excessive 
mental exercise, age and sex in relation to school work, 
muscular exercise and recreation, rest and sleep, chil- 
dren’s diet, children’s dress, baths and bathing, eyesight in 
relation to school life, communicable diseases in schools, 
und school accidents. Dr. Newsholme has studied his 





while it would be well for engineers also (me judice) to have their 
dynamics cast in the same mould as the rest of the scientific 
world. 

I should not have troubled you with the above very obvious 
remarks had I not wished to observe, @ propos of Mr. Geoghegan’s 
suggestion of names for units of velocity and acceleration in 
NatureE of April 7 (p. 534), that it is highly desirable that a 
convenient and consistent ofation, as wellas nomenclature, should 
be adopted for the several dynamical units. 

With respect to the particular suggestion that vel and ced (or 
velo and celo, as used by Mr. Lock in his forthcoming book, 
‘* Dynamics for Beginners ”) should be employed for the units of 
speed and acceleration in the foot-second system, I regard it as 
an almost fatal objection that the accepted C.G.S. system having 
appropriated the words dyxe and erg for its units of force and 
work has a prior right to ve/ and ce/ for its units of speed and 
acceleration ; namely, the centimetre per second, and the centi- 
metre per second per second. If so, the units of the foot-second 
system might be called the footve/ and the /footcel. 

Names for the dynamical units are, however, I think, of less 
importance than a convenient and suggestive notation for them. 
I have endeavoured to devise such a notation (or, rather, to fill up 
and complete notations which have more or less come into use) 
in a table, which is now under the consideration of a Committee 
of the Association for the Improvement of Geometrical Teach- 
ing, and which is substantially as follows. 

In a perfectly general system, let L, M, T stand respectively 
for the fundamental units of length, mass, and time, and let 
V. A, U,. 4, E stand for the units thence derived of speed, 
quickening (acceleration), momentum or impulse, force, and 
energy or work respectively : then the statement that the unit of 


speed is the speed of the unit of length fer unit of time is 








no 


eae a eh LC 





April 28, 1887] 


NATURE 


605 





naturally expressed thus, Y= L/T. On the same principle 
we should have— 


A=V/T=LUTT, U=MV=ML/T, 4=MA=ML/TT, 
E =L4=LML/TT. 
This may be simplified, using the analogy of the fluxional 


notation, by writing L for L/T and | for L/TT. Then L, 
may take the place of Y and A, and we have— 


U = ML, 4 = ML. E = La = LML. 


Names for the several units are hardly needed in the general 
system. 

In the C.G.S. system the units of length, mass, and time are 
respectively the centimetre, gramme, and second, denoted by 


OC. G, S. Then if Uc, Ac, Ec denote the units of momentum or 
impulse, force, and energy or work, we have, on the same prin- 


ciple as before, G, © to denote the speed of a centimetre per 
second and the acceleration of a centimetre per second per 
second respectively, and the equations — 


Uc = GO, 4¢ = GO, Ec = C4< = CGC. 

If ames for all these units are required, we may use these: 
vel, cel, mom, dyne, erg ; and we may say, a mom is a gramme 
vel, a dyne is a gramme-cel, and an erg a centimetre-dyne. 

In the F.P.S., or British system, the units of length, mass, 
and time are respectively the foot, pound, and second, denoted 
by F, P, S. Then, if Ur, Ar, Er denote the units of momen- 
tum or impulse, force, and energy respectively, we have, on the 
same principles, F, F to denote the speed of a foot per second 
and the acceleration of a foot per second per secon: respectively, 
and the equations— 


U-r= PF, 42= PF, Er= F4r= FPF. 
I propose as names for these units: footve/, footcel, poundem, 
poundal, pounderg. 1 should have called the unit of force a 
pound-dyne or poundyn, but that founda/ has already obtained 
general acceptance. 

The foregoing are all absolute units. The corresponding 
(Greenwich) gravitation-units are the jrund-weight = 32°19 
poundals, the foot-pound = 32°19 foundergs, and the second- 
pound (as it has been proposed by Prof. Unwin to name the 
gravitation-unit of momentum, or time-integral of a pound- 
weight through one second) = 32°19 foundems; so that to 
convert absolute F.P.S. units into gravitation-units, or vice 
versa, itis only necessary to divide or multiply by 32°19, since 
the acceleration due to gravity at Greenwich = 32°19 F. 

It is, I think, comparatively unimportant whether the ames 
above suggested are, all of them, accepted or not; but the 
notation will, I believe, be found a great aid to the beginner in 
fixing in his mind the dimensions of the different magnitudes, 
and an effective safeguard against the too common confusion of 
units of force, impulse, and work, I doubt whether in speaking 
much would be gained by saying ‘‘ footve/”’ instead of ‘‘ foot per 
second,” or ‘‘ footce/” instead of ‘‘foot per second per second,” 


while in writing, the symbols F and F might be always used 
and read either way. Rost. B, HAYWARD 
Harrow, April 12 


Units of Weight, Mass, and Force 


FAR be it from me to interfere between Mr. Alfred Lodge 
and Prof. Greenhill ; but, whilst leaving Mr. Lodge to his fate 
and Prof. Greenhill, perhaps, as an engineer, I may be per- 
mitted to offer a few remarks on the general question. First, 
then, it appears to me that Prof. Tait’s thoroughgoing condem- 
nation of certain phrases of the engineering vernacular, and of 
the grave errors of certain writers, has been strained in some 
quarters to mean a general charge against engineers of inability 
to think or write clearly on the physical laws which lie at the 
root of their every-day practice. Such an unqualified charge is 
on the face of it absurd ; for otherwise we must confess that the 
lives’ work of Thomson and Tait has been a total failure as 
regards its influence on the truly practical men of their generation. 
Can this be so? 





Prof. Greenhill’s remarks on the abominable semi-numerical 


- V 
equation W = J/g, or ~ 
og 


M, I most heartily welcome [where 


g 
W is a mass and ¢ a numeric ; the moment writers on dynamics, 
who use the gravitation system, pass from merely proportional 
equations to their physical interpretation, then must we face 
with them this most wretched equation]. But perhaps it will 
be at once a surprise and a gratification to Prof. Greenhill to 
know that a whole (academic) generation of Scottish University 
engineering students has been taught to eschew this same equa- 
tion as an unclean thing, and to adopt the mode of thought 
clearly set forth in the last two paragraphs of his letter of 
February 28. Some five or six years ago I was myself so 
taught by one who is now, alas! nomore. The possibility of 
thus clearing of cant not only the engineering but the purely 
mathematical mind seems to me, as indeed Prof. Greenhill 
indicates, to be a direct consequence of the acceptance by 
Thomson and Tait of the British Imperial pound as the unit of 
mass or quantity of matter. 

Having fixed, then, for good and all, the unit of mass, and 
taking the British foot and the second as the units of time and 
length respectively, the unit of force defines itself in virtue of 
Newton’s Second Law. To this unit—the British unit of force 
—Prof. James Thomson has given, as nearly everyone knows, 
the name “‘ poundal.’”’ Now the most convenient practical unit 
of force, for physicists as well as engineers, is not the poundal, but 
the gravitation at the earth’s surface of the unit of mass, a 
quantity which is not absolutely constant, the inconvenience so 
arising being, however, practically unimportant, or at most 
involving a reduction to an arbitrary standard, To pass, then, 
from a force expressed in poundals to a force expressed in units 
of gravitation of the Imperial pound at the standard place, one 
simply wants to know how many poundals go to the gravitation 
of the Imperial pound at that place—in other words, the change 
ratio. The answer is simple: the numeric g for the standard 
place ; for a force equal to the gravitation of the Imperial pound 
at the standard place acting uxon a mass of one Imperial pound 
would generate a momentum per second of g (numeric) pounds 
mass X feet per sec. per sec. ; and the poundal a momentum per 
second of one pound mass X feet per sec. per sec. ; and by New- 
ton’s Second Law the ratio of the forces is, therefore, the numeric 
g. What more does the physicist or engineer want to know? 
How many poundals go to the gravitation of a ton mass at the 
standard place? Answer, the numeric 2240 Could any- 
thing be simpler? The difficulty is to find the difficulty, or to 
assign the vazson détre of the so-called gravitation unit of mass. 

When the old unnatural gravitation unit of mass is abandoned, 
and the transition from the natural unit to the gravitation 
unit of force made by means of the change ratio, the 
vicious use of the word mass to denote the result of dividing 
by the numeric ¢ the mass of a body in standard pounds 
(viciously on the same system called the weight and denoted by 
W) ceases ; and the dire confusion between weight and mass 
becomes a thing of the past. The emancipation of the term 
weight from its bondage to mass would appear to have afforded 
opportunity for its use wherever it might be of service in sug- 
gesting or denoting gravitation. For example, there are three 
units, each called a pound, viz. the Imperial Briti-h unit of 
mass, the gravitation of the same mass at any the same place 
on the earth’s surface, and the pound sterling. Physicists, like 
Sir Wm. Thomson and Prof. Tait, use terms such as ‘* pound 
weight,” ‘“‘ gramme weight” ; similarly we have ‘* pound mass ” 
coming into use ; and probably we shall soon hear of ‘* pound 
money.” Pro* Greenhill, with his strong engineering sym- 


| pathies, objects to the time-honoured ‘‘ pounds per square inch” 


being rendered ‘‘ pounds weight per square inch ” ; and if I may 
presume to offer an opinion, the old phrase is already cumbrous 
enough. Still, if Prof. Tait and Prof. Greenhill ultimately 
agree that there is anything to be gained in perspicuity, for the 
sake of the weaker members perhaps it might be well for us to 
put in practice, on some occasions, the injunction to sacrifice all 
rather than cause our brother to offend. 

Some one might possibly step in to draw attention to the fact 
that the pages of even — great high priest of exact applied 
science are disfigured by — ; but sure I am that were Rankine 

& pity 
now with us he would lead the way with Prof. Greenhill in a 
crusade against the apologists for the obscurity of which W’/g is 


the symbol. Take, for example, Rankine’s bold introduction of 
the dynamical unit of quantity of heat. Take the opinion of 
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Clausius, than whom none could be a more unprejudiced witness. 
**At the same time in the theoretical development of the 
mechanical theory of heat, in which the relation between 
heat and work often occurs, the method of expressing heat in 
mechanical units effects such important simplifications that the 
author has felt himself bound to drop his former objections to 
the method on the occasion of the present more connected 
exposition of that theory.” ARCHD. C. ELLIOTT 
Edinburgh, April 18 


Seismometers 


I HAVE long ago learnt not to look for any fair recognition 
of my work in seismometry on the part of Prof. John Milne, 
and when he accuses me of appropriating without acknowledg- 
ment the work of others it is time to decline further controversy 
with him. The points raised in his last communication (NATURE, 
April 14, p. 559) are sufficiently answered in mine of December 11 
p. 172). I there quoted part of a letter written by Prof. Chaplin, 
now of Harvard University, then of Tokio, and Secretary of 
the Seismological Society of Japan, under whose eyes the events 
occurred to which Prof. Milne refers. I did not quote the whole 
of Prof. Chaplin’s letter, because it contained sentences I was 
unwilling to give except un der the strongest provocation. 
referring to my seismograph in the wor ds : already quoted (p. 172), 
Prof. C haplin continues :— 

‘I do not remember that in the discussions on your machine 
Mr. Gray ever claimed to have invented a similar machine, 
und I am surprised to know that he makes that claim now. On 
this and other points it appears to me that Messrs. Gray and 
Milne have not treated your inventions and investigations with 
fairness, and that you have just grounds for complaint. I am 
willing you should make such use of this note as you see fit.’ 

As to the question of priority, this judgment, from a man at 
once unprejudiced, most competent to form an opinion, and 
fully informed of the matter in dispute, must (so far as I am 
concerned) close a discussion of which your readers cannot but 
be weary. With your permission I shall give, in a later number 
of NATURE, an example of the excellent work which Prof. 
Sekiya is now doing with my instruments in Japan. 

J. A. Ewinec 


University College, Dundee, April 16 


April Meteors 

THE Lyrids have, this year, offered a somewhat scanty display, 
though a few brilliant meteors have been seen shooting from the 
usual radiant-point. 

In 1884 April 19, this shower was very rich, the horary num- 
ber of its meteors for one observer being about 22, but in the 
following year, 1885, it exhibited a considerable decline, the 
hourly rate being only 3. In 1886 I obtained no observations, 
owing to the bright moonlight and in the present year, on April 
20, the horary number was slightly more than 2, so that the 
numerical character of the recent display has fallen far short of 
some of its apparitions in preceding years. 

On the night of April 17, this year, the shower had not visibly 
opened, for none of its meteors were recorded in a 24 hours’ 
watch. On each of the nights of the 18th and rgth the sky was 
closely observed for 44 hours, but the Lyrid shower was very 
feeble, and only furnished 1 meteor per hour. On the 2oth, in 
3 hours I noted 7 Lyrids, and these were brilliant. 

The average radiant-point from the three nights was at 
269° + 32°, and there is confirmation that this point advances 
in R:A. with the time, though not to the marked degree 
ascribed in NATURE for May 7, 1885, p. 5. But the meteors 
from this stream have been so scarce at their late recurrence that 
it has been very difficult to ascertain the exact radiant for each 
night. Moreover, these Lyrids move with great apparent 
velocity, flashing out with extreme suddenness and they are 
gone, together with the faint streaks sometimes accompanying 
them, before the eye is enabled to catch the directions with 
satisfactory precision. 

On the four nights April 17 to 20 inclusive, I noticed 70 
shooting-stars belonging to the minor systems of the Lyrid 
meteoric epoch, and amongst : the best was that of a radiant 
of very swift, short meteors at 231° + 17°, a few degrees west of 
B Serpentis. This stream is = new, for I saw a “well-defined 
shower of Serpentids from the same point during my observa- 





After | . P P ° ° 
| interesting table of the vertical distribution of temperature and 





| tions of the Lyrids in 1885, on April 19-20 (NATURE, May 7, 


1885, p. 6). 

In this and in previous years I have also recorded some 
meteors ascending in very long flights from a radiant centre 
close to @ Libra, at 235°—15°. This is the only observation of 
this shower at the April period, though Lieut.-Colonel Tupman 
found a pair of radiants near the position assigned in the first 
week of March 1869-70. 

I subjoin a short list of bright meteors seen here while watch- 
ing the progress of the Lyrids, and I should be glad to hear that 
any of these had been observed elsewhere. 

Apparent Path 
From To 


Date Ho 


our Mag. 
1887 h.*m 

I 

13 


Radiant 


Lyrid 
279 +13 


Notes 


April 19 
19 3 
20 C 211 + Very swift 
2 10 >I 243 + 7 Swift, streak 
20 10 47 239 + 59 + 624 Slow, train 
2 12 28 >I 308 + € 40% Very swift 


Bristol, April 22 W. 


I 269 + 11 Swift, streak 
46 08 + 6r4 56 + 65} Swift, streak 
48 


F, DENNING 


Vertical Decrement of Temperature and Pressure 
In NATURE of March 10 (p. 437), Mr. Maxwell Hall gives an 


pressure in Jamaica, and, apparently in happy ignorance of 
the dangers of the pr »cess known as extrapolation, goes on to 
apply the results of observations extending to a maximum height 
of only 7400 feet to the determination of the probable tempera- 
ture of meteorites in extra-terrestrial space. As he expresses a 
desire to know whether any similar results have been found in 
India, and as I have on several occasions during the past ten 
years discussed the vertical distribution of temperature and pres- 
sure in this country, I gladly take this opportunity of referring 
him to my papers on the meteorology of the North-West 
Himalaya, and on the temperature of North-Western India, 
published in the ‘‘ Indian Meteorological Memoirs,” vols. i. and 
ii. From the latter I extract the following table on the mean 
decrement of temperature up to a height of 12,000 feet, com- 
puted from the observations of twenty-five stations combined 
in various ways. For each month an interpolation formula of 
the form 
T= 7, + ah + bh? + chi, 

was computed, and by its means the decrements from sea-level 
to 1000 feet, 1000 to 2000 feet, &c., were calculated. Finally, 
the average decrement for the twelve months was computed, and 
is here given in an abridged form. The curves for the several 
months differ very widely from one another, those for the 
summer giving the most rapid decrement at sea-level, and the 
decrement increasing with altitude in winter :— 


Mean temperature 
decrement 
“7 


6°16 


5°87 
5°61 


Height 

Feet 

oto 
2000 to 
4000 to 
6000 to 
8000 to 
10000 to 


2000 
4000 
6000 
8000 

10000 

12000 


5°37 
51 ig 
4" 8 
The mean height of the barometer at sea-level in the region 


in question, the centre of which lies a little north of Simla, is 
about 29°8 inches ; the mean at 6000 feet is 24*1r inches, and 


the mean at 12,000 feet about 19°4 inches, 
and adopting Mr. Hall’s formula 
57=A.5P + u.(5P)*, 

we find A = 2°°979 and «4 = 0°02. These coefficients do not 
differ widely from Mr. Hall’s values, which are 2°°92 and 0°’o8 
respectively. Atthelimit of the atmosphere, where 5P = 29"°8, 
57 would be — 106°°5, which would give, as the mean tempera- 
ture of external space, about — 30° F., the mean temperature at 
sea-level being 77° F. 

Taking the simplest formula, 87’ = A.5P, we find A = 3°°19, 
which is almost identical with the value quoted by Mr. Hall 
from an early volume of NATURE, but which, if it held good to 
the limit of the atmosphere, would make the temperature of 
external space about - 18° F., since the mean temperature at 
sea-level is 77° F. 

The only conclusion to be drawn from such observations 
is that the vertical decrement of temperature on mountains 
varies greatly with locality as well as season, and the results 


With these data, 
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obtained for one locality cannot be fully applied to another, 
much less extended to determine the temperature at the superior 
limit of the atmosphere. 

An interesting point of resemblance between Mr. Hall’s 
observations and those made on the Himalaya is that the 
diurnal range of temperature diminishes to a minimum at about 
5000 feet, and then increases with increasing elev —_ 

Allahabad, March 30 A. HILL 


Royal Society’s Soirée 
May I be permitted, through the columns of NATURE, to ask, 
on behalf of the Sub-Committee appointed to make arrangements 
for the forthcoming so/rce of the Royal Society, that Fellows and 
others who have apparatus or objects of scientific interest suit- 
able for exhibition on that occasion will communicate at once 
with the Secretaries or myself. HERBERT RIX, 


Royal Society, Burlington House Asst. Sec. R.S. 





HOMERIC ASTRONOMY 
II. 


URNING to the second great constellation mentioned 

in both Homeric epics, we again meet traces of 

remote and unconscious tradition. Yet less remote, 

probably, than that concerned with the Bear. Certainly 

less inscrutable. For recent inquiries into the lore and 

language of ancient Babylon have thrown much light on 
the relationships of the Orion fable. 





| 62-6). 


There seems no reason to question the validity of Mr. | 


interpretation of the word by the 
‘Myth of Kirke,” 


Robert Brown’s 
Accadian Ur-ana, “light of heaven” 
p. 146). 
originates. Moreover, it is considered certain that the 
same brilliant star-group known to Homer no less than 
to us as Orion, was termed by Chaldeo-Assyrian peoples 
“Tammuz” (Lenormant, O77 tgines “de 
p. 247), a synonym of ’ Adonis. Nor is it difficult to 
divine how the association came to be established. For 
about 2000 B.C., when the Euphratean constellations 
assumed their definitive forms, the belt of Orion began 
to be visible before dawn in the month of June, called 
“Tammuz,” because the death of Adonis was then 
celebrated. It is even conceivable that the heliacal 
rising of the asterism may originally have given the signal 
for that celebration. We can at any rate scarcely doubt 
that it received the name of “Tammuz” 
annual emergence from the solar beams coincided with 
the period of mystical mourning for the vernal sun. 
Orion, too, has solar connexions. In the Fifth 


But a proper name is significant only where it | 


| O cean’ 
lV’ Histoire, t. i. | 


| the Homeric poems 


—died and descended to Hades like other mortals, and 
was there seen by Ulysses, a gigantic shadow “ driving 
the wild beasts together over the mead of asphodel, the 
‘very beasts which he himself had slain on the lonely 
hills, with a strong mace all of bronze in his hand, that is 
ever unbroken (“ ‘Odyssey, xi. 572-75). His stellar con- 
nexion is treated as a fact apart. The poet does not 
appear to feel any need of bringing it into harmony with 
the Odyssean vision. 

The brightest star in the heavens is termed by Homer 
the “dog of Orion.” The name Seérios (significant of 
sparkling), makes its @éu¢ in the verses of Hesiod. To 
the singer of the “ Iliad” the dog-star is a sign of fear, its 
rising giving presage to “wretched mortals” of the in- 
tolerable, feverish blaze of late summer (efora). The 
deadly gleam of its rays hence served the more appro- 
priately to exemplify the lustre of havoc-dealing weapons. 
Diomed, Hector, Achilles, “all furnish’d, all in arms,” 
are compared in turn, by way of prelude to an “ a77steta,” 
or culminating epoch of distinction in battle, to the same 
brilliant but baleful object. Glimmering fitfully across 
clouds, it not inaptly typifies the evanescent light of the 


| Trojan hero’s fortunes, no less than the flashing of his 


armour, as he moves restlessly to and fro (“ Iliad,” xi 
Of Achilles it is said :— 

“ Him the old man Priam first beheld, as he sped across 
the plain, blazing as the star that cometh forth at harvest- 
time, and plain seen his rays shine forth amid the host 
of stars in the darkness of night, the star whose name 
men call Orion’s Dog. Brightest of all is he, yet for an 
evil sign is he set, and bringeth much fever upon hapless 
men. Even so on Achilles’ breast the bronze gleamed as 
he ran” (xxii. 2 

In the corresponding passage relating to Diomed 
(v. 4-7), the save literalness with which the “ baths of 
’ are thought of is conveyed by the hint that the 
star shone at risi ng with increased brilliancy through 
having newly washed in them. 

Abnormal celestial appearances are scarcely noticed in 
There are neither eclipses ! of sun 
The rain of blood, 


-32). 


or moon, nor comets, nor star -showers. 


| by which Zeus presaged and celebrated the death of 


Sarpedon (“ Iliad,’ xvi. 459, also xi. 54) might be thought 


| 
| to embody a reminiscence of a crimson aurora, frequently, 


| in early times, chronicled under that form ; 


because its | 


| “Thad.” 


‘ . 7? apes). Caler . : . '. , 2 
R s s 
“ Odyssey” (121-24), Calypso relates to Hermes how the | 


love for him of Aurora excited the jealousy of the gods, 


extinguished only when he fell a victim to it, slain by the | 


shafts of Artemis in Ortygia. Obviously, a sun-and-dawn 
myth slightly modified from the common type. The 
post-Homeric stories, too, of his relations with Ginopion 
of Chios, and of his death by the bite of a scorpion 
(emblematical of darkness, like the boar’s tusk in the 
Adonis legend), confirm his position as a luminous hero 
(R. Brown, Arche@ologia, vol. xlvii. p. 352; “ Great 
Dionysiak Myth,” chap. x. §v.). Altogether, the evidence 
is strongly infavour of considering Orion as a variant of 
Adonis, imported into Greece from the East at an early 
date, and there associated with the identical group of stars 
which commemorated to the Accads of old the fate of 
Dumuzi (z.e. Tammuz), the “ Only Son of Heaven.” 

It is remarkable that Homer knows nothing of stellar 
mythology. He nowhere attempts to account for the 
names of the stars. He has no stories at his fingers’ 
ends of translations to the sky as a ready means of exit 
from terrestrial difficulties. The Orion of his acquaint- 
ance—the beloved of the Dawn, the mighty hunter, sur- 
passing in beauty of person even the divinely-born Aloide 

* Continued from p. 588, 


but the portent 
indicated is more probably an actual shower of rain tinged 
red by a microscopic alga. An unmistakable meteor, 
however, furnishes one of the glowing similes of the 
By its help the irresistible swiftness and un- 
expectedness of Athene’s descent from Olympus to the 
Scamandrian plain are illustrated. 

“Even as the son of Kronos the crooked counsellor 
sendeth a star, a portent for mariners or a wide host of 


| men, bright shining, and therefrom are scattered sparks in 


| multitude ; 





even in such guise sped Pallas Athene to 
earth, and leapt into their midst ” (“ Iliad,” iv. 75-9). 

In the Homeric verses the Milky Way—the “ path of 
souls” of prairie-roving Indians, the medizval “ way of 
pilgrimage ”*—finds no place. Yet its conspicuousness, 
as seen across our misty air, gives an imperfect idea of 
the lustre with which it spans the translucent vault which 


| drew the wondering gaze of the Ionian bard. 


The point of most significance about Homer's scanty 
astronomical notions is that they were of home growth. 
They are precisely such as would arise among a people 
in an incipient stage of civilisation, simple, direct, and 
childlike in their mode of regarding natural phenomena, 
yet incapable of founding upon them any close or con- 
nected reasoning. Of Oriental mysticism there is not a 
vestige. No occult influences rain from the sky. Not so 

f a solar ecl at “‘ Odyssey,” xx 357; 
lefinite and figurative. 
r German name for the Milky Way is still 


of Orion’s belt are designated, in the 
of St. James. 


ipse but 


Jakobsstra: 


same connexion, /atolsstal 
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much as a square inch of foundation is laid for the astro- 
logical superstructure. It is true that Sirius is a “ baleful 
star”; but it is in the sense of being a harbinger of hot 
weather. 
comitant cause, no less than as a sign of the August 
droughts ; indeed the fost hoc and the proper hoc were, 
in those ages, not easily separable ; the effect, however, in 
any case, was purely physical, and so unfit to become the 
starting-point of a superstition. 

The Homeric names of the stars, too, betray common 
reminiscences rather than foreign intercourse. They are 
all either native, or naturalised on Greek soil. The trans- 
planted fable of Orion has taken root and flourished 
there. The cosmopolitan Bear is known by her familiar 
Greek name. Bodétes is a Greek husbandman, variously 
identified with Arkas, son of Callisto, or with Ikaros, the 
luckless mandatory of Dionysos. The Pleiades and the 
Hyades are intelligibly designated in Greek. The former 
word is usually derived from J/eiz, to sail; the heliacal 
rising of the “ tangled” stars in the middle of May having 
served, from the time of Hesiod, to mark the opening 
of the season safe for navigation, and their cosmical 
setting, at the end of October, itsclose. But this etymo- 
logy was most likely an after-thought. Long before rules 
for navigating the AZgean came to be formulated, the 
“ sailing-stars” must have been designated by name 
amongst the Achaian tribes. Besides, Homer is ignorant 
of any such association. Now in Arabic the Pleiades are 
called Eth Thuraiyd, from therwa, copious, abundant. The 
meaning conveyed is that of many gathered into a small 
space; and it is quite similar to that of the Biblical 
kimah,a near connexion of the Assyrian 47zmtu, family 
(R. Brown, “ Phainomena of Aratus,” p. 9; Delitzsch, 
“The Hebrew Language,” p. 69). Analogy, then, almost 
irresistibly points to the interpretation of Pleiades by the 
Greek A/eiones, many, or A/eios, full ; giving to the term, 
in either case, the obvious signification of a “ cluster.” 

Of the Hyades, similarly, the “ rainy ” association seems 
somewhat far-fetched. They rise and set respectively 
about four days later than the Pleiades; so that, as 
prognostics of the seasons, it would be difficult to draw a 
permanent distinction between the two groups; yet one 
was traditionally held to bring fair, the other foul weather. 
There can be little doubt that an etymological confusion 
lay at the bottom of this inconsistency. “ To rain,” in 
Greek is Auein ; but hus (cognate with “ sow”) means a 
“pig.” Moreover, in old Latin, the Hyades were called 
Sucule (“little pigs”); although the misapprehension 
which he supposed to be betrayed by the term was re- 
buked by Cicero (De Nat. Deorum, lib. ii. cap. 43). 
Possibly the misapprehension was the other way. It is 
quite likely that “ Suculz ” preserved the original meaning 
of “ Hyades,” and that the pluvious derivation was in- 
vented at a later time, when the conception of the seven 
stars in the head of the Bull as a “litter of pigs” had 
come to appear incongruous and inelegant. It has, never- 
theless, just that character of waivefé which stamps it as 
authentic. Witness the popular names of the sister- 
group—the widely-diffused “hen and chickens,” Sancho 
Panza’s “las siete cabrillas,’ met and discoursed with 
during his famous aérial voyage on the back of Clavilefo, 
the Sicilian “‘seven dovelets,’—all designating the Pleiades. 
Still more to the purpose is the Anglo-Saxon “ boar- 
throng,” which, by a haphazard identification, has been 
translated as Orion, but which Grimm, on better grounds, 
suggests may really apply to the Hyades (7exufonic 
Mythology, trans. by J. S. Stallybrass, vol. ii. p. 729). 
It is scarcely credible that any other constellation can 
be indicated by a term so manifestly reproducing the 
“ Suculz ” of Latin and Sabine husbandmen. 

The Homeric scheme of the heavens, then, (such as it 
is), was produced at home. No stellar lore had as yet 
been imported from abroad. An original community of 
ideas is Just traceable in the names of some of the stars; 





Possibly, or probably, it is regarded as a con~ 








that is all. The epoch of instruction by more learned 
neighbours was still to come. The Signs of the Zodiac 
were certainly unknown to Homer, yet their shining 
array had been marshalled from the banks of the 
Euphrates at least 2000 years before the commencement 
of the Christian era. Their introduction into Greece is 
attributed to Cleostratus of Tenedos, near, or shortly after, 
the end of the sixth century B.C. By that time, too, 
acquaintance had been made with the “ Phcenician” 
constellation of the Lesser Bear, and with the wanderings 
of the planets. Astronomical communications, in fact, 
began to pour into Hellas from Egypt, Babylonia, and 
Phoenicia about the seventh century B.c. Now, if there 
were any reasonable doubt that “blind Melesigenes” 
lived at a period anterior to this, it would be removed by 
the consideration of what he lets fall about the heavenly 
bodies. For,though he might have ignored formal astro- 
nomy, he could not have remained unconscious of such 
striking and popular facts as the identity of Hesperus and 
Phosphorus, the Sidonian pilots’ direction of their course 
by the “ Cynosure,” or the mapping-out of the sun’s path 
among the stars by a series of luminous figures of beasts 
and men. 

Thus the hypothesis of a late origin tor the “ Iliad” and 
“ Odyssey” is negatived by the astronomical ignorance 
betrayed in them. It has, however, gradations ; whence 
some hints as to the relative age of the two epics may be 
derived. The differences between them in this respect 
are, it is true, small, and they both stand approximately 
on the same astronomical level with the poems of Hesiod. 
Yet an attentive study of what they have to tell us about 
the stars affords some grounds for placing the “‘ Iliad” 
the “Odyssey,” and the “Works and Days” in a 
descending series as to time. 

In the first place, the division ot the month into three 
periods of ten days each is unknown in the “ Iliad,” is 
barely hinted at in the “ Odyssey,” but is brought into 
detailed notice in the Hesiodic calendar. Further, 
the “turning-points of the sun” are unmentioned in the 
“ Tliad,” but serve in the “ Odyssey,” by their position on 
the horizon, to indicate direction ; while the winter solstice 
figures as a well-marked epoch in the “ Works and 
Days.” Hesiod, moreover, designates the dog-star (not 
expressly mentioned in the “ Odyssey”) by a name of 
which the author of the “Iliad” was certainly iznorant. 
Besides which an additional constellation (Bodétes) to 
those named in the “ Iliad” appears in the ‘‘ Odyssey” 
and the “ Works and Days” ; while the title “ Hyperion,” 
applied substantively to the sun in the “ Odyssey,” is used 
only adjectivally in the “ Iliad.” Finally, steilar mytho- 
logy begins with Hesiod ; Homer (whether the Ionian or 
the Ithacan) takes the names of the stars as he finds 
them, without seeking to connect them with any sublunary 
occurrences. 

To be sure, differences of place and purpose might 
account for some of these discrepancies, yet their cumula- 
tive effect in fixing relative epochs is considerable ; and, 
even apart from chronology, it is something to look 
towards the skies with the “most high poet,’ and to 
retrace, with the aid of our own better knowledge, the 
simple meanings their glorious aspect held for him. 

A. M. CLERKE 





ON ICE AND BRINES' 
b 
‘i HE composition of the ice produced in saline solutions, 
and more particularly in sea-water, has frequently 
been the object of investigation and of dispute. It might 
be thought that to a question of whether ice so formed does 
or does not contain salt, experiment would at once give a 
decisive answer. Yet, relying on experiment alone, com- 


petent authorities have given contradictory answers. All 


* Paper read before the Royal Socicty of Edinburgh, by J. Y. Buchanan 
on March 27 last. 
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agree that ice, whether formed artificially in the laboratory 
by freezing sea-water, or found in nature as one of the 
various species of sea-water ice, retains, in one form 
or another, and with great tenacity, the salt existing 
in solution in the water. The question at issue is 
whether this salt is to be attributed to the solid matter of 
the ice or tothe liquor mechanically adhering to it, from 
which it is impossible to free it. Most bodies, and 
especially those which take a crystalline form, are easily 
purified and freed from all suspected foreign matter, with 
a view to analysis, by the simple operation of washing 
and drying. It is impossible to wash the crystals, formed 
by freezing a saline solution, with distilled water, because 
they melt at a temperature below that at which distilled 
water freezes. The effect of the addition of a small 
quantity of distilled water to a quantity of saline ice is at 
first the anomalous one, that what was a wet sludge is 
transformed into a dry crystalline powder. Itis of course 
impossible to dry the ice by heat, and to do so by more 
intense freezing would be begging the question. The 
experimental difficulties therefore account for some of 
the divergence of opinion on the subject. The mixed 
character of the substances examined has also much to do 
with it. Asa rule it may be said that those investigators 
who have confined their observations to the laboratory 
have concluded that the ice forming when saline solutions 
of moderate concentration, including sea-water, are frozen, 
is pure ice, and the salt from which it is impossible to free 
it entirely belongs to the mother-liquor, while those who 
have collected and examined sea-water ice in high lati- 
tudes have come to the opposite conclusion. 

During the Antarctic cruise of the Chad/enger I made 
a number of observations on the sea-water ice found in 
those regions, and relying principally on the fact that the 
melting temperature of the ice was markedly lower than 
that of fresh-water ice, and that it was impossible by any 
of the ordinary means familiar to chemists for freeing 
crystals from adhering mother-liquor to materially reduce 
its salinity, I came to the conclusion that the ice forming 
in freezing sea-water is not a mixture of pure ice and 
brine, but that it contains the salt found in it in the solid 
state either as a crystalline hydrate or as the anhydrous 
salt, but most probably as a hydrate. In dealing with 
this subject, Dr. Otto Pettersson (“ Water and Ice,” p. 302) 
quotes my observations, and also rejects the view that 
“sea-ice is in itself wholly destitute of salts, and only 
mechanically incloses a certain quantity of unfrozen and 
concentrated sea-water.” He founds his belief on the 
fact that numerous analyses of specimens of sea-water 
ice have shown that the constitution of the saline contents 
of different specimens of ice differs for each specimen, 
and is always different from that of the saline contents of 
sea-water. Were the salinity due to inclosed unfrozen 
and concentrated sea-water, we “ought to find by chemi- 
cal analysis exactly the same proportion between Cl, MgO, 
CaO, SOs, &c., in the ice and in the brine as in the 
sea-water itself.” He adduces numerous examples of 
analyses of specimens of sea-water ice from the Baltic 
and from the Arctic Seas to show that this is not the 
case. Calling the percentage of chlorine in each case 
100, he found in various sea-waters the percentage of SO, 
vary from 11 49 to 11°89. In specimens of sea-water ice 
it varied from 12°8 to 766, and in brines separating from 
the ice and remaining liquid at - 30°C. it varied from 1°14 
to 1°16. 

This argument appears conclusive. In order to explain 
all the phenomena observed in connexion with sea-water 
ice he cites Guthrie’s investigations, which went to show 
that, in freezing saline solutions, under a certain concen- 
tration, pure ice is formed at a temperature which falls 
from o°? C., when the amount of salt dissolved is in- 
finitely small, to a certain definite temperature when the 
solution contains a certain definite percentage of salt. 
Further abstraction of heat then produces solidification 





of the solution as a whole, in the form of a crystalline 
hydrate, of constant freezing- and melting-point. To such 
hydrates, Guthrie gave the name of cryohydrates. 
Pettersson quotes the following as being particularly 
applicable to the case of sea-water :— 


Contains per cent. 
of water 
76°39 
80°00 —11'4 
72'00 -37°0 
78°14 ke - §°0 
95°45 é - 07 


The cryohydrate 
of 
NaCl 
KCl 
CaCl. 
MgsC d 
Na,SO, 


Solidifies at 
< 


— 22 


And he refers more particularly to the cryohydrate of 
Na,SO, forming and melting at —0”7. 

Now the bearing of Guthrie’s experiments is to show 
that, while at sufficiently low temperatures, and with 
suitable concentration, the water will solidify along with 
one or other of the salts in solution, until this low 
temperature and high concentration are attained, pure 
ice must be the result of freezing. 

The abnormal phenomena attending the formation and 
the melting of ice in saline solutions and sea-water, find 
a natural explanation in an observation which I have 
frequently quoted, and which Dr. Pettersson mentions in 
a footnote at p. 318, namely, that “a thermometer im- 
mersed in a mixture of snow and sea-water which is 
constantly stirred indicates —1°°8 C.” If this is true, it 
is clear that my melting-point observations proved nothing. 
On repeating the experiment I found it confirmed, and 
took the opportunity this winter of investigating the 
matter more closely. The paper read before the Royal 
Society of Edinburgh contains the first portion of the 
results. It deals with the subject under two heads, 
namely, (a) the temperature at which sea-water and some 
other saline solutions freeze, and the chemical constitu- 
tion of the solid and the liquid into which they are split 
by freezing ; and (4) the temperature at which pure ice 
melts in sea-water and in a number of saline solutions of 
different strengths. 

(a) The freezing experiments were limited to sea-water 
and solutions of NaCl comparable with sea-water. 

Chloride of Sodium.—Four solutions were used, and 
they were intended to contain 3, 2°5, 2, and I°5 per cent. 
NaCl respectively. Forty grammes of this solution, in a 
suitable beaker, were immersed in a freezing mixture of 
such composition as to give a temperature from 2° to 
2°°5 C. below the freezing temperature expected. The 
temperature at which ice began to form (if necessary 
after adding a minute splinter of ice) was noted, and the 
freezing was allowed to continue with constant stirring till 
the temperature had fallen o°2 C. A specimen of the 
mother-liquor was removed, and the chlorine in it 
determined ; the chlorine in the original solution had 
been determined before. The beaker was then removed 
from the freezing bath and allowed to melt. The 
temperature in all cases rose during melting exactly as it 
had fallen during freezing. In the following table are 
given the means of the temperature at which ice began to 
form in the original solution, and that of the liquid when 
the sample of brine was taken, and the means of the 
chlorine found in the original solution and in the brine 
sample 


-1°°875 C. -—1°°63 
1°60 


-0°'975 
0°98 


—1°°30 
1°30 


Mean Freezing Temp. 
Mean per cent. Cl. 1°87 


It will be seen that, in the dilute solutions experimented 
with, the percentage of chlorine expresses, in terms of 
the Centigrade scale, the lowering of the freezing-point 
of the solution. 

Sea-Water.—Similar experiments were made with sea- 
water of different degrees of concentration. In sea-water 
from the Firth of Clyde containing 1°84 per cent. of 
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chlorine, ice forms at —1°9 C. The following results 

are from means of closely-agreeing results :— 

ES 
1°445 

o°0s5 


ats 
0°475 
0°025 


- 10 
0°963 
0'037 


- 2°0 
1°94 
0°06 


Freezing*temperature 
Per cent. chlorine 
Difference .. 


Sea-water resembles a chloride of sodium solution, | 
containing the same percentage of chlorine, and the 


resemblance is closer the greater the dilution. When 
the beaker was removed from the freezing-bath, the 
temperature rose during melting as it 
during freezing. 


which the crystals melted, as well as that at which they 
began to form in the water, it was impossible to remove 
a sample for analysis large enough to enable the sul- 
phuric acid to be determined in it. 


For this purpose a series of observations were made, | 
Freezing | 


using quantities of 300 grammes of sea-water. 
was continued usually until the temperature had fallen 
o°*3 C. below that at which crystals began to form. 
mother-liquor was then separated from the crystals by 
means of a large pipette with fine orifice, before removing 
the beaker from the freezing bath. The magma of crys- 
tals was then brought rapidly on a filter and drained by 
means of the jet pump. The ice, thus drained, was then 
melted, and the three fractions were analysed. In the 
following table (I.) the results of four experiments are 
given. In the one column (W) will be found the weight 
of the original water taken and of the fractions into which 
it was split in freezing ; in the other (R) will be found the 
ratio of SO, to Cl found by analysis, the chlorine being 
set down as 100; thus, in I, the percentage of chlorine 
found in the crystals, melting at the lowest temperature, 
was 1°497, and that of the SO,, 0'174; the ratio (R) is 
therefore 11°62. 


TABLE I.— Freezing sea-water—Analyses of fractions, 


No. of Experiment. . II. Ill. IV. 


Nature of Water... 


| 

Forth 100 °/,.| Mother liquor|Clyde 100 7 Clyde 50 ‘/,. 
| 
} 


W. ‘ £ R 

go 11°58 | 
11°57 
11°56 
11°67 


P ove eee erseceece 2°5 11 st] —_: | — 


Originak water 300 11°83 
Mother-liquor 
Drainings .... 
Crystals .. 


11°67/| 
| 


11°62 | 





It will be seen that the ratios (R) found for mother-liquor, 


drainings, and ice agree with one another quite as | 
closely as those found in samples of pure sea-water from | 
It is to be remembered that in these | 


different localities. 
experiments the water was frozen gev/¢/y, that is, the rate 
of abstraction of heat was low, the temperature of the 
freezing bath being regulated so as to be about 2° C. below 
the freezing temperature of the solution. Much of the 
error and uncertainty about the freezing of saline solutions 
arises from the violence of the methods employed. 
Judging then by the constancy of the relation of the per- 
centage of Cl to SO, we see that in sea-water, frozen at 
moderate temperatures, the composition of the saline 
contents of the original water, the mother-liquor and the 
ice is identical ; and we are justified in concluding that it 
is probable that the saltness of the ice is due to unfrozen 
and concentrated sea-water adhering to it. Ice forming 
in even very weak saline solutions closely resembles snow 
(which is ice forming in air), and has the same remark- 
able power of retaining mechanically several times its 
weight of water or brine. 

A strict account was kept of the heat removed from the 
sea-water while the freezing was going on. In Table II. 
will be found the number of heat-units (gramme ° C.) 


had fallen | 
In these experiments, which had for | 
their object the determination of the temperature at | 


The | 


; were observed at 
| moved is thus made up of that eliminated during the 


' of heat observed 





removed during the freezing in the case of Nos. III. 
and IV.; and this number, divided by 79°25, gives the 
weight of pure ice, which could have been formed at 
o° C. by the removal of heat. 


TABLE II.—Calculation of ice formed. 








Weight of original water (grammes) 

Per cent. Clin ditto ssssseeeesseeervers owe 

Per cent. Cl in mother-liquor sesssesseesseeess sevens 

Weight of mother-lijuor 

Weight of ice 

— 2.05 

4230 
53°4 


Mean freezing temperature (° C)..o...eeesersereseees 
Heat abstracted (grammes °C) .... 
Equivalent ice formed (grammes) e++++++++seeeee eee 





Sea-water, like other saline solutions, is easily cooled 
several degrees below itsfreezing-point before crystals begin 
toform. While cooling down to and below what was known 
to be its freezing-point, simultaneous observations of the 
temperature of the sea-water and the freezing bath were 
made from half-minute to half-minute. From these obser- 
vations, the rate of abstraction of heat for different differ- 
ences of temperature of sea-water and bath was found. 
At a given moment a minute splinter of ice (weighing 
much less thana drop of water) was introduced. Crystals 
immediately began to form, and the temperature rose in 
from ten to fifteen seconds to the freezing-point. During 
the freezing the temperatures of bath and sea-water 
regular intervals. The heat re- 


few seconds when freezing began and the temperature 
rose to the freezing-point, which is found by multiplying 
the rise of temperature by the weight of liquid, and that 
removed during the subsequent cooling, which is deduced 
from the duration of the operation and the rate of loss 
before freezing commenced. The 
specific heat of the solution is taken as unity. In the 


| table are further given the weight of the sea-water used, 
| the percentage of chlorine in the original water and in 


the mother-liquor, the weight of the mother-liquor on the 


| assumption that it contains all the salt of the original 


water, and, by difference, the weight of the ice formed. 
The agreement between the two quantities of ice formed 
as calculated by the different methods is as close as could 
be expected. 

It has thus been shown that the composition of the 
saline contents of the ice formed as above described is the 
same as that of the original water, and this of itself is 
almost conclusive that the salt is contained in adhering 
brine and not as a solid constituent of the ice. Assuming 
that this is so the amount of ice formed as deduced from 
the composition of the mother-liquor agrees well with the 
amount deduced from the thermal exchange taking place 
during the freezing. 

It has, moreover, been proved by Guthrie, Riidorff, and 
others, that, in solutions of the salts occurring in sea- 
water, ice does separate out at first, and continues to 
separate out until the concentration has become many 
times greater than that of sea-water. Assuming that in 
sea-water all the chlorine is united to sodium, 87 per 
cent. of the water would have to be removed as ice before 
a cryohydrate would form, and if it contained nothing 
but sulphate of soda in the proportion corresponding to 
the sulphuric acid formed in it, over 90 per cent. of the 
water would have to go as ice, before the cryohydrate 
would be formed. 

In my experiments, about 15 per cent. of the weight of 
the water was frozen out as ice, causing a lowering of 
freezing-point by o°3 C. In nature it is probable that 
the ice forming at the actual freezing surface does so at an 
almost uniform temperature, the local concentration pro- 
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duced by the formation of a crystal of ice being immediately 
eliminated by the mass of water below. In the interstices 
of the crystals there will be retained a weight of slightly 
concentrated sea-water at least as great as that of the ice 
crystals. These retain the brine in a meshwork of cells, 
and, as the thickness of the ice covering increases, and 
the freezing surface becomes more remote, the ice and the 
brine become more and more exposed to the atmospheric 
rigours of the Arctic winter. The brine will continue to 
deposit ice until its concentration is such that, for ex- 
ample, the cryohydrate of NaCl is ready to separate out. 
It probably will separate out until it comes in conflict 
with, for instance, the chloride of calcium or the chloride 
of magnesium, which will retain some of the water, with- 
out solidifying, even at the lowest temperatures. At the 
winter quarters of the Vega brine was observed oozing 
out of sea-water ice and liquid at a temperature of — 30° C. 
It was very rich in calcium and especially magnesium 
chlorides. In fact, 2¢ zs probably quite impossible by any 
‘old occurring in nature to solidify sea-water. 

The residual and unfreezable brine which remains in 
considerable quantity liquid when sea-water is frozen, 
must also’remain in greater or less quantity when fresh 
water is frozen. All natural waters, including rain-water, 
contain some foreign and usually saline ingredients. If 
we take chloride of sodium as the type of such ingredients, 
ind suppose a water to contain a quantity of this salt 
equivalent to one part by weight of chlorine in a million 
parts of water, then we should have a solution containing 
o'ooor per cent. of chlorine, and it would begin to freeze 
and to deposit pure ice at a temperature of —o°‘ooo! C. ; 
and it would continue to do so until, say, 999,000 parts of 
water had been deposited as ice. There would then 
remain 1000 parts of residual water, which would retain 
the salt, and would contain, therefore, o'r per cent. of 
chlorine, and would not freeze until the temperature had 
fallen to --o°1 C. This water would then deposit ice at 
temperatures becoming progressively lower, until, when 
goo more parts of ice had been deposited, we should have 
100 parts residual water, or brine as it might now be called, 
containing 1 per cent. of chlorine, and remaining liquid at 
temperatures above -1°0 C. When 90 more parts of ice 
had been deposited, we should have Io parts of concen- 
trated brine containing 10 per cent. of chlorine and remain- 
ing liquid at -10o°C. Inthe case imagined, we assume 


the saline contents to consist of NaCl only, and with further | 


concentration the cryohydrate would no doubt separate out 
and the mass become really solid. On reversing the opera- 
tions, that is, warming the ice just formed, we should, 
when the temperature had risen to - 10° C., have 999,990 
parts ice and 10 brine containing 10 per cent. chlorine. 
Now, owing to the remarkable fact (which is dealt with 
at length in the second part of the paper) that pure ice, 
in contact with a saline solution, melts at a temperature 
which depends on the nature and the amount of the salt 
in the solution, and is identical with the temperature at 
which ice separates from a solution of the same composi- 
tion on cooling, the brine liquefies more and more ice at 
progressively rising temperatures, until, as before, when 
the temperature of the mass has risen to -o'!r C,, it 
consists of 999,000 parts of -ice and 1000 parts of liquid 
water, containing 1 part of chlorine. The remainder of 
the ice will melt at a temperature gradually rising from 
-—o'1 C.too° C, 

The consideration of this example furnishes an easy 
explanation of the anomalous behaviour of ice, formed 
from anything but the very purest distilled water, in the 
neighbourhood of its melting-point. This subject has been 
studied with great care and thoroughness by Pettersson. 
The apparent expansion of all but the very purest ice, when 
cooled below o° C., is ascribed by him in part to solid 
saline contents of the ice which exercise a disturbing and 
unexplained influence on its physical properties. Viewed 
in the light of the fact that the presence of even the 








smallest quantity of saline matter in solution prevents 
the formation of ice at o° C. and promotes its liquefaction 
at temperatures below 0° C., we see that this apparent 
expansion of the ice on cooling is probably due to the 
fact that we are dealing not with homogeneous solid ice 
but with a mixture of ice and saline solution. As the 
temperature falls this solution deposits more and more 
ice and its volume increases. But the increase of volume 
is due to the formation of ice out of water and not to the 
expansion of a crystalline solid already formed. 

In Table III. are given the volumes occupied by the 
ice (with inclosed brine) formed by freezing 100,000 c.c. 
at o° C.) of a water containing chloride of sodium equi- 
valent to 7 grammes chlorine in 1,000,000 cubic centi- 
metres (at o° C.). 


in 
yf 


TABLE III.—/Vater 


Water 


frozen 


containing 7 farts Cl in 1,000,000. 
Pettersson 
T Vx o: v5 
0°07. 99900 107979 1000 
O°IO §=699300_-~—s: 108306 700 109006 
O'15 99533 108561 467 109028 
0°20 699650 ~=108687 O 109037 
0°40 99825 108879 5 109054 


108979 ~=108980 
109007 
109038 
109048 
109057 


>. 
ee) 
17 J 


The volume of the ice formed on freezing this water is 
compared with that observed by Pettersson in freezing a 


| sample of the distilled water in ordinary use in the 


laboratory. 
It will be seen that the volumes observed by Pettersson 


| agree very closely with those calculated for a water con- 
taining 7 parts of chlorine in a million 


The irregularities in the melting-points of bodies like 
acetic acid, to which Pettersson refers, are without doubt 
due to a perfectly similar cause. 

Also the very low latent heat observed by Pettersson 


| for sea-water is to be explained by the fact that the salt 


retains a considerable proportion of the water in the 
liquid state even at temperatures many degrees below the 


| freezing-point of distilled water. 


The plasticity of ice and the motion of glaciers receive 
a simple and natural explanation when we see, as in 
Table III., that, if the water from which this ice is pro- 


| duced contains no more than 7 parts of chlorine per 


million, it will, in the process of thawing, when the tem- 
perature has risen to —0°'07 C., consist to the extent of 
I per cent of its mass of liquid brine or water. The 
water considered in Table III. is certainly not less free 
from foreign ingredients than rain or snow. It follows, 
therefore, that a glacier, in a climate where the tempera- 
ture is for the greater part of the year above o°C., must 
havea tendency to fow, owing to the power of saline solu- 
tions to deposit ice and to dissolve it at temperatures 
kelow o° C. 
(To be continued.) 





NOTES 

TueE Endowed Schools Committee, of which Sir Lyon Playfair 
is Chairman, after sitting fora year and a half, have agreed to 
their Report. This is not yet issued, but it is known that the 
Committee have reported in favour of endowed schools being 
in future largely used for the promotion of scientific and 
technical education. The Report also recommends that local 
authorities should be authorised to employ local rates for found- 
ing or contributing to laboratories and workshops in such schools 
in order to promote practical scientific education. 


LaAsT week an important Conference was held at Oxford for 
the consideration of questions connected with the University 
Extension Scheme. The meetings were attended by many mem- 
bers of the University, local delegates, and others interested in 
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this method of University development. There can be no doubt 
whatever as to the good work done by University Extension 
lecturers. Unfortunately, however, it is hard to obtain the funds 
which are necessary for the complete success of the experiment. 
One speaker urged that ‘‘the University should lead the way by 
the creation of a Jubilee Fund, and so stimulate local efforts.” 
To this Prof. Rogers replied that the University was ‘‘ positively 
poor.” Prof. Rogers added that the result of an appeal to Lon- 
don Companies ‘‘ had not been favourable,” but that the Charity 
Commissioners might perhaps be willing to do something for the 
movement. 


Tue American Exhibition to be opened in the Earl’s Court 
neighbourhood on May 9 will contain much that ought to be of 
scientific interest. The large encampment of American Indians 
will be found to contain a great variety of types, and ought to 
prove attractive to ethnologists. The machinery department 
will contain many illustrations of the successful applications of 
science, especially in the section directed to machines for the 
production and application of electricity. Under mining and 
metallurgy there will be a large collection of minerals, ore:, and 
stones, besides specimens of metallurgical products. In the 
department of education and science will be found illustrations of 
the varied educational appliances and apparatus used in the 
United States, exhibits from the many institutions and organisa- 
tions which exist in the States, and a very varied collection of 
scientific and philosophical instruments. 


A NEW scientific journal—Cen/ralblatt fiir Physiologie—has 
made its appearance this month in Germany. It is edited by 
Dr. S. Exner, of Vienna, and Dr. J. Gad, of Berlin, who have 
the advantage of the co-operation of the Berlin Physiological 
Society. The journal will be issued once a fortnight. 


A MONUMENT to Galileo has been erected in Rome, on the 
Via Pincio, fronting the old Medici Palace, now occupied by 
the French Embassy, where he was kept a prisoner, in 1637, 
during his prosecution by the Inquisition. The monument con- 
sists of a column with a pedestal, on which is the following 
inscription in the Italian language :—‘‘ Erected in memory of 
Galileo Galilei, who was kept a prisoner in this Palace, for 
having seen that the earth moves round the sun.” 


Dr. R. MULLER publishes, in the April number of J//- 
theilungen aus dem Gebiete des Seewesens, the results of an in- 
vestigation as to whether or not the popular idea of equinoctial 
gales, the existence of which was contested some time ago as re- 
gards this country by Mr. Scott (NATURE, vol. xxx. p. 353), holds 
good for the Adriatic Sea. For this purpose the hourly records 
of the anemometer at Pola, from 1876--86, were used. During 
this period strong winds or gales were registered on 697 days, 
63 per cent. of which occurred in the winter season (October 
to March), The months with least wind were naturally June 
and July; then a tolerably regular increase in the number 
of days with stormy winds took place till the end of 
January. A considerable decrease occurred in Febuary, while 
March had the greatest number of stormy days. The result 
arrived atis that, for the Adriatic, n> important influence can be 
attributed to the equinoctial seasons, especially during the 
autumnal equinox. Dr. Miiller also quotes a similar investi- 
gation made by the Deutsche Seewarte, for the years 1878-83, for 


the German coasts, with nearly similar results ; the percentage of | 


storms for the winter season being 80 per cent., and for the 
summer season only 20 per cent. The greatest number of 
storms occurred in November and December, March having 14 
per cent., and September 3 per cent. only. 


AT a recent meeting of the Italian Meteorological Society, re- 
ported in its Bollettino mensuale for February last, the Committee 
enumerated the meteorological stations lately established by it 











abroad, viz. one in Tripoli,two in the Argentine Republic, three in 
Uruguay, one in Colombia (South America), and one in Mexico, 
and notified their intention of shortly establishing others on the 
Patagonian coasts of the Pacific, and in some of the islands near 
Cape Horn. Among other matters discussed was the proposed 
suppression of the Bo/lettino decadics —which has reached its four 
teenth yearly volume, and which contains the observations made 
at ordinary stations, and at stations in the Alps and Apennines, 
for decades—as the increasing work of the Society renders its 
publication difficult. The monthly means of these observations 
appear in the Bollettino mensuale, but the last published are fo 
March 1886. 


ON the night of April 12, at about 11.30, a brilliant meteo: 
was seen in Veerdalen, in Norway. It appeared in the east, anc 
went in a southerly direction. At first the colour was a pure 
white, but during the progress of the meteor it changed inte 
green and yellow. The lustre of the body was very bright, anc 
its greatest apparent size was about that of an ordinary plate. 
On the meteor disappearing from view behind a mountain ridge, 
a sudden brilliancy seemed to indicate that it had burst into 
fragments, but no detonation was heard. It left a faint trail of 
smoke behind, about a few yards in length, which remained for 
a few seconds in the sky, then disappeared. 


On April 13 a shock of earthquake was felt at Lisbon, and in 
Malta and Sicily. Considerable alarm was caused in Jersey at a 
few minutes past 3 o'clock on the morning of April 21 bya 
slight shock of earthquake, the direction of which was from 
south-west to north-west. There was so loud a noise that at 
first some persons fancied guns were being fired. About the 
same time a smart shock of earthquake was experienced in 
Guernsey. <A decided tremor of the earth, lasting about three 
seconds, and accompanied by a rumbling noise, was felt in all 
parts of the island. 


THE death is announced of Dr. Nathaniel Lieberkiihn, Pro- 
fessor of Anatomy at the University of Marburg, on April 14, 
at the age of sixty-five; and of Herr J. B. Obernetter, well 
known by his researches in photographic chemistry, on April 13, 
at the age of forty-seven. 


A New GuINEA Exhibition will shortly be opened at 
Bremen. 


Messrs. R. FRIEDLANDER AND SON, of Berlin, send us 
the first quarterly list for 1887 of their new publications. It 
includes many valuable works in natural history and the exact 
sciences. 


THE scheme for the formation of a North Sea Fisheries 
Institute is still under the consideration of the National Fis- 
Culture Association and of various local authorities, by whom 
efforts are being made to secure the necessary funds. It is pro- 
posed to form a Fish-Culture Station at Cleethorpes, and schools 
at Grimsby, and to carry out scientific observations wherever 
the conditions seem to be most favourable. Particular attention 
is to be given to the culture of the oyster and cod. A meeting 
has lately been held in London to advance the undertaking, and 
another is to take place shortly at Grimsby fer the same purpose. 


THE list of elements whose atomic weights have been deter- 
mined with great accuracy has just received two valuable 
additions, for although one of them, silicon, is by no means rare 
in its occurrence in nature, and the other, gold, is neither among 
the most recently discovered of metals nor rare from the chemist’s 
point of view, yet past determinations of the atomic weights of 
these important elements have resulted in leaving the subject 
enshrouded with considerable ambiguity. Prof. Thorpe and 
Mr. J. W. Young, who have recently determined the atomic 
weight of silicon, used for this purpose the tetrabromide SiBr,, 
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and, instead of the small quantities of material used by other 
experimenters, prepared upwards of half a kilogramme of this 
substance by passing bromine vapour over a heated mixture of 
pure silicon dioxide and charcoal. The product was rectified 
in an atmosphere of nitrogen, and portions for analysis were 
collected in bulbs without exposure to air; these bulbs were 
then broken in bottles containing pure water, and in each case 
the resulting turbid liquid was very slowly evaporated to com- 
plete dryness, the relation of the weight of silicon dioxide 
obtained to that of the tetrabromide used forming the basis of the 
calculations. The result of this long and difficult series of 
analyses fixes the atomic weight of silicon as 28°332. The 
instability of the salts of gold has long been a stumbling-block 
in the way of obtaining accurate determinations of its atomic 


this difficulty by utilising the double bromide of gold and 
potassium, which they prepared by digesting together pure gold, 
bromine, potassium bromide, and water, the salt being after- 
wards subjected to several recrystallisations. An 
quantity of the pure salt was then carefully ignited, and the 
mixture thus obtaine 1, of potassium bromide and gold, weighed ; 
after removal of the potassium bromide by washing, the weight 
of residual gold obtained in each analysis farnished data from 
which one set of values averaging 196°876 was obtained. The 
bromine in the potassium bromide as determined by titration 
with silver nitrate gave a second averaging 196°837, and the 
weight of silver bromide formed yielded a third series of 
numbers, averaging 196°842. Taking Stas’s"value for oxygen 
at 15°96 the atomic weight of gold is fixed by these analyses at 
196°85 ; but if, along with Mendelejeff, we consider oxygen 16, 
then gold becomes 197°28, and it is interestinz to note that 
Mendelejeff considered the old value, 195°2, to be too low, 
there being no place in the periodic system for an element of 
this atomic weight jhaving the properties of gold. Hence the 
result of the present determination has been to place gold in its 
proper position in the periodic classification, Prof. Kriiss 
has just published (Ber. Dut. Chem. Ges. No. 2, 1887) the 
results of a determination of the atomic weight of gold recently 
made by him, according to which the probable value is 196°64. 
The method employed, however, was slightly different from the 
above, a weighed quantity of the double bromide itself being 
used as the basis of a portion of the analyses. 


IN a paper on Electric Locomotion, read before the Society of | 


Arts on the 2oth inst., Mr. Reckenzaun pointed out that in the 
United States and on the European continent there are dozens of 
electric tramways at work to the satisfaction of everybody, while 
we have few opportunities of testing their advantages in England. 
Yet England is ‘‘the home of the dynamo-machine, the country 
where the electromotor has found its highest development.” 
We have been outstripped in this matter chiefly because an Act 
of Parliament must be obtained before electric cars can be run, 
and every company has to apply for it separately. 


THE other day M. Emile Riviére discovered a prehistoric | 


station in the wood of Chaville, to the right of the Versailles 
road, in a part where there are comparatively few trees. Some 
flint implements and weapons were found, and a fragment of 
coarse pottery without ornament. 


AT the February meeting of the Pekin O-iental Society, Mr- 
Owen read a paper on animal worship amongst the Chinese, 
He referred at considerable length to the worship paid to the 
fox, weasel, hedgehog, and snake, to which at Tientsin is added 
the rat. The first four are called the immortals. These deified 
animals seem to usurp the entire attention of the people, even to 
the exclusion of the Buddhist and Taoist gods. Dr. Edkins 
quoted from the Chinese to prove that animal worship was 
unknown in ancient times, while Dr. Dudgeon pointed out that 
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it was a mistake to suppose that animal worship was confined to 
the four animals mentioned. The horse, cow, dog, insects, 
dragon, lion, &c., are worshipped. In the fifth month the 
centipede, lizard, scorpion, frog, and snake—the five poisonous 
animals, as they are called—are also objects of worship. Dr. 
Martin disputed Dr. Edkin’s theory that animal worship was 
unknown in ancient times because it was not mentioned by 
Confucius ; he (Dr. Martin) believed that it existed to a much 
greater extent in ancient than in modern times. From the 
is clear that animal worship 


speakers it 


observations of other 
occupies a very large place in Chinese superstitious observances. 


THERE was an interesting Geographical Exhibition in con- 
nexion with the meeting of the Deutsche Geographentag at Carls- 
An historical department showed the 


and Wiirtemberg. Water-colour sketches by the well-known 
African traveller Paul Reichard, and some fine oil sketches by 
the painter Hellgreve, who was sent to East Africa by the 
Artists’ Club at Berlin, were exhibited. In the plant depart 
ment were shown cotton plants found growing wild in Togo 
land, wild coffee and sugar-cane from Cameroons, and tobacco 
and various seeds from the gardens of the German East African 
Society. 


AN interesting case of ‘‘ colour-hearing ” was recently reported 
to a meeting of the Société de Psychologie Physiologique. In this 
case, colour-hearing was an hereditary peculiarity, transmitted 


from father to daughter. 


THE third volume of the ‘‘ Grande Encyclopédie ” has just been 
It is expected that thirty volumes will probably be 


published 
Each volume consists of 


required to complete this great 
1200 quarto pages in two columns, printed in small type. 


1 
WOrkK. 


EVERYONE who takes an interest in zoology is probably 
acquainted with the ‘‘ Zoological Record,” which consists of an 
annual volume containing a summary of the work done in the 
various branches of zoology. It was begun in 1865, and for the 
first six years was published by Mr. Van Voorst. For the last 
sixteen years it has been carried on by an Association of zoolo- 
gists called the ‘‘ Zoological Record” Association, who have 
received assistance in the shape of grants from the Government 
Fund of the Royal Society, the British Association, and the 
Zoological Society of London. The ‘‘ Zoological Record” 
Association, having been lately unsuccessful in obtaining the 
continuance of some of these grants, and being unwilling to carry 
on the publication of the ‘‘ Record” any longer, have agreed, 
upon certain conditions, to transfer their whole stock to the 


| Zoological Society of London, who, for the future, have deter- 


mined to carry on this most useful publication. The ‘‘ Zoologi- 


| cal Record ” will, therefore, beginning with the volume for the 


present year (which will contain the record of the zoological 
literature of 1886), be published by the Zoological Society of 
London, under the management of a Committee of the Council 
of that Society, and will be edited by Mr. F. E. Beddard, the 
Society's Prosector. The “ Record ”’ will be published for the 
Society by Messrs. Guraey and Jackson at the'former price of 
30s. per volume. But all members of the Society will have the 
privilege of receiving it, including the cost of delivery, at a sub- 
scription price of 20s. per annum. This subscription will be due 
on July 1 in every year, and the privilege of subscription will be 
forfeited unless the amount be paid before December 1 following. 
The Zoological Society, having purchased the entire stock ot 
the “‘ Zoological Record,” are now able to supply complete sets 
of the first twenty-two volumes at the price of 5/. ros., that is 
5s. per volume. Volumes of any single year can likewise be 
supplied at 10s. per volume. Learned Societies and Institutions 
and members of the former ‘‘ Zoological Record” Association 





614 


NATURE 


[ April 28, 1887 








will be permitted to subscribe to the ‘‘ Record” on the same 
conditions as are accorded to members of the Zoologicai 
Society. 

It is intended to form a class, including beginners and 
advanced students, this summer, in the same way as last year, 
for the study of geology near London, to be conducted on 
Saturday afternoons, by Prof. H. G. Seeley, F.R.S., King’s 
College. Applications for tickets should be made at once to 
the Hon. Secretary, W. W. R. May, 16 Bethune Road, Manor 
Road, Stoke Newington, N. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Rhesus Monkeys (JZacacus rhesus $ 2 ) 
from India, presented by Mr. W. F. Lock; a Common Fox 
(Canis vulpes 8) British, presented by Mr. Isaac Bell, Jun. ; a 
Bosch-bok ( Zragelaphus sylvaticus 8) from South Africa, pre- 
sented by Capt. Travers; a Vulpine Phalanger (Pha/angista 
vulfina 8) from Australia, presented ; two Turkey Vultures 


(Cathartes aura) from the Falkland Islands, presented by | 


Mr. James H. Moore; a Common Viper (Vipera derus), 
British, presented by Mr. S. E. Gunn; a Chinese Lark 
(Alelanocorypha mongolica) from China; two Common Rheas 
(Rhea americana 6 @) from the Argentine Republic, received 
in exchange ; a Burrhel Wild Sheep (Oz7s durrhe?) ; two White- 
backed Pigeons (Columba /euconota) from the Himalayas; a 
Hodgson’s Partridg 
chased ; four Long-fronted Gerbilles (Gerbi/lus longifrons), 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN 
3ARNARD’S FIRST AND SECOND Comets 1887.—-Comet ¢ 
1887, discovered by Mr. Barnard on January 23, has now at- 
tained a high declinati and, though faint, may possibly be 
observed within the next few days. 
following ephemeris for it for Berlin midnight, derived from Dr. 
H. Oppenheim’s elements :— 


1857 R.A. Decl. log A log r 


April 27... 1 . 6 
29 I 21 49 . © 


0°4742 
I I 30 47 66 
3 I 39 35 66 13° 
5 1 48 22 66 22° 


°° 
2 
May 3° 0°4827 ... 


O°49I0 .. O°4125 

Correction of ephemeris for April 15, in R.A. + 3m. 46s.; 
in Decl. v7/. 

The second comet discovered by Mr. Barnard, viz. Comet d 
«887, discovered February 16, is scarcely likely to be seen 
further. Its present brightness is but one-seventh of that which 
it had on March 11, and having almost exactly the same R.A. 
as the sun it scarcely frees itself from the twilight. An ephe- 
meris for its course throughout the month of April, based on Dr. 
Palisa’s elements, was given by Dr. Kreutz in the Astronomische 
Nachrichten, No. 2777, and in the Odservatory for April; but 
the probability of its being observed after the April full moon 
had passed away, except with very powerful instruments, was 
very slight. 


PROBABLE RE-DISCOVERY OF HESPERIA.—Dr. R. Luther 
detected a minor planet on April 11 which it appears probable 
is no other than the lost Hesperia, No. 69, as the magnitude and 
motion resembled those of the missing asteroid. Dr. Luther had 
previously looked for the planet in vain in 1882, 1885, and in 
March of the present year. 


THE ELLIPTICITY OF URANUS.—Prof. W. Valentiner, of the 
Karlsruhe Observatory, writing in the As/ronomische Nachrichten, 
No. 2781, states that Herr von Rebeur, observing Uranus with 
the 6-inch refractor of the Observatory on the evening of April 3, 
noticed that the disk appeared distinctly elliptical. On the 
following evening Prof. Valentiner himself observed the planet, 
and found that the direction as estimated of the major axis of the 
disk, the ellipticity of which was unmistakable, agreed closely 





Dr. H. Kreutz gives the | 


0°3989 | 


0°4057 | 





with that of the assumed equatorial diameter as read off fron 
the position-circle of the micrometer. Prof. Valentiner brings 
the subject forward now in the hope that those astronomers who 
have the command of powerful telescopes may be induced io 
give some attention to it. 


THE WASHINGTON OBSERVATORY.—It appears from Scizace; 
vol. ix. No, 218, that the statement (reported in last week’s 
NATURE, p. 595) that the sum of 400,000 dollars had been 
appropriated by Congress for the erection of a new Naval Obser 
vatory near Washington is erroneous. The amount actually 
available is but 100,000 dollars, with the understanding that the 
entire cost of the work shall not exceed 409,000 dollars. 


THE PARIS CONFERENCE.—The same number of Science: 
states that Ensign Winterhalter, of the United States Naval 
Observatory, had sailed for Paris, to represent the Observatory at 
the Photographic Conference. It is understood that Dr. Peters, 
of Clinton, and Mr. Rutherfurd, of New York, will also attend 
the Conference. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 MAY 1-7 
( 4OR the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on May 1 


| Sun rises, 4h. 34m, ; souths, rth. 57m. 0*2s. ; sets, 19h. 20m. ; 
e (Perdix hodgsonia) from Bootan, pur- | 


decl. on meridian, 15° 4’ N.: Sidereal Time at Sunset, 
gh. 58m. 

Moon (Full on May 7) rises, 1th. 27m. ; souths, 18h. 59m. ; 
sets, 2h. 19m.* ; decl. on meridian, 14° o’ N. 


Decl. on meridian 
3 59 N. 
24 16 N. 
14 24N. 


Planet Rises 

h, m. 

Mercury ... 4 <- 10:90 

Venus... ... 5 58 ... 14 21 
DOMES ce ce ion (oo 

Jupiter... ... 18 <« 23 86 427°... 0598. 

Saturn... ... 8 30 ... 16 38 og... 22 32 N. 

* Indicates that the setting is that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
angles from ver- 
tex to right for 
inverted image 


Souths Sets 
h. m. + mm 
16 54 
22 44 
19 10 


May Star Mag. 


a o o 
fe) cos BGR 296 
I wo £4 290 
a «.. 186 199 
. 21 30 near approach 323 — 


. ¥ Virginis... 
B.A.C. 4277 
. 2 Virginis 
h. 
15... Venus at least distance from the Sun. 
Jupiter in conjunction with and 3° 14’ south 
of the Moon. 


h. 

. o Cancri... ... van, 
° 

I 


Saturn, May 1.—Outer major axis of outer ring = 39"'9; 
outer minor axis of outer ring = 164 ; southern surface visible. 


Variable Stars 
Star R.A. Decl. 


U Cephei 
ee 
R Canis Minoris... 
R Camelopardalis . 
5 Libre 

U Coronz 

S Herculis 

R Ophiuchi ... 

U Ophiuchi... 


3 
= 


Ku DBAS Nuinie! 


° # h. m. 
. 81 16N.... May 4, 3 40 
.  ) ae M 
a 6 m 
. 84 21N.... M 
a: 
— eo = 
~~ oo 2. ee 
. S . o 

: 

and at intervals of 
29 35 S. ... May 


mun 


mn 
On Dw ANON 


W Sagittarii By s7% ... 


6 23... 
6 26°S ... 


, ” 

TE Gece 
>) ee 
” 


Cs oe 
R Aquilz wm 8. @ OR: et 


M signifies maximum ; » minimum ; #1, secondary minimum. 


T Herculis ... 
U Sagittarii... 


B Lyre... 18 45'9 ... 
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Meteor-Showers 
R.A. 


Near v Herculis it sce 
m Ophiuchi ... ... 254 
¢ Draconis ... ... 262 
a Aquile... ... ... 298 





GEOGRAPHICAL NOTES 


WE are glad to know that General R. Strachey, R.E., F.R.S., 
has agreed to accept the presidency of the Royal Geographical 
aes in succession to Lord Aberdare. The Society’s honours 
for the present year will be conferred as follows :—The Founder’s 
Medal to Lieut.-Colonel T. H. Holdich, R.E., for the eminent 
services he has rendered to geography in Afghanistan; the 
Patron’s Medal to the Rev. George Grenfell, for the extensive 
explorations he has carried out during his thirteen years’ resid- 
ence in Africa, partly in the Cameroons country and more recently 
in the Congo region ; the Murchison Grant to Mr. George 
Bourne, second in command and sole survivor of the Lands- 
borough Expedition, which crossed the continent of Australia 
in 1861; the Back Premium to Sarat Chandra => for his 
researches in Tibet ; the Gill Memorial to Mr. J. F. Needham, 
for his explorations in the Lohit Valley of the Brahmaputra. 
The following have been made Honorary Corresponding Mem- 
bers :—H.R.H. Krom Mun Damrong Rajah Nubharp, Director- 
General of Surveys and Minister of Public Instruction, Siam ; 
Dr. Alfred Kirchhoff, Professor of Geography at Hallé Univer- 
sity, and President of the Hallé Geographical Society ; and 
Dr. E. Naumann, late Director of the Geographical and 
Topographical Survey of Japan. 

THE paper read at the Royal Geographical Society on Monday 
was by General J. T. Walker, F.R.S., on the Lu River of Tibet, 
the Lu-Kiang, or Lu-tse-Kiang of the Chinese. This river is 
generally held to be the source of the Salwin, but General 
Walker adduced many reasons for maintaining that it is more 
probably that of the Irrawadi. In the course of an able paper, 
the result of much research, General Walker gave a most useful 
summary of exploration in this highly interesting hydrographical 
region ; more particularly insisting on the value of the work of 
the late Abbé Krick, who ascended the Lohit in 1852, but of 
whom little is known in this country. General Walker made 
out a strong case for his position, but the leading conclusion of 
his valuable paper is that further exploration in this remarkable 
region is urgently demanded. Probably no region of the earth 
would yield more valuable results to scientific geography. 

ACCORDING to the latest news, Mr. Stanley is well up to 
time in his ascent of the Congo with the Emin Pasha Expedition. 
He is at present on his march across country from Matadi, at 
the lower end of the Livingstone Falls, to Leopoldville, on 
Stanley Pool. It is hoped that when he reaches the Pool he 
will find sufficient vessels in readiness to convey his large follow- 
ing up the river without delay. So far the Expedition has been 
exceedingly fortunate. 


THE statement that Baron Nordenskjold will undertake an 
Antarctic expedition at the expense of the King of Sweden and 
Mr. Oscar Dickson is, to say the least, premature. We are in- 
formed by Mr. Dickson that Baron Nordenskjéld is ‘‘ willing” 
to undertake such an expedition, but that if he does so neither 
the King of Sweden nor Mr. Dickson will find the money. No 
doubt Baron Nordenskjéld would be an excellent leader for such 
an expedition, and as Committees have been formed both in this 
country and in Australia to promote Antarctic exploration, 
would it not be wise in them to unite their forces, and place 
themselves in communication with the Baron? Those who are 
competent to give an opinion on the subject maintain that an 
Antarctic expedition is much less risky than one to the other 
Pole. There would be no difficulty in a party wintering on 
some part of the Antarctic continent ; a vessel could cruise round 
the verge of the ice during the winter and w atch a favourable 
opening, of which immediate notice could | given to the ex- 
ploring party, while a third vessel could tient New Zealand at 
a suitable time with additional supplies. No doubt the subject 
will again be brought up at the next meeting of the British 
Association, when it is hoped a strong and active Committee 
will be appointed. Baron Nordenskjold will be among the 
distinguished foreigners invited to the meeting, and we » hope he 
will accept the invitation. 
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THE Germans continue to show great activity in the explora- 
tion of their portion of New Guinea. Freiherr von Schleinitz 
| has recently accomplished a running survey of Huon Gulf, and 
besides establishing the direction of the coast-line and the posi- 
tions of reefs, has laid down e ight hitherto unknown harbours and 
discovered nine new rivers. Some of t them, especially the Markham 
River, would form excellent route exploration of the 
| interior ; the broad valley of the latter extends for miles between 
high ranges of mountains. The south coast of Huon Gulf con- 
sists exclusively of primitive and metamorphic r a with older 
sedimentary rocks and volcanic formations. Ata later date a 
further survey was made of the coast from Astrolabe Bay to the 
mouth of the Empress yf vnds River, a 1 to the discovery 
of a series of bays, harbours, islands, and 
M. GRIMAILO, in company with 
and six Cossacks, has set out f 
Pamir. 


an engineer, 
ration of the 


Dr. LABONNE left Cherbourg a few days ago for a further 
exploration of the geysers and gl f Icel 


PRELIMINARY NOTE ON THE FOSSIL 
REMAINS OF A CHELONIAN REPTILE, 
CERATOCHELYS STHENURUS, FROW LORP 
HOWE’S ISLAND, AUSTRALIA } 

T HE interesting remains of which I } 
notice in the present communication c contained ina 
friable sandstone (apparently forme a of cor ed blown sand), 
and they have a very recent ap pearance. The age of the deposit 
in which they are found is unknowr | ut it is probably (Quatern- 
ary. The specimens have yy some years in the palzonto- 
cal collection of t Museum, and, for the most 

t, they have not yet | submitted to careful examination 

t I learn that greater number of them were long since 
rightly determined to be Chelonian by Mr. Davis, and set aside 
as such. 

Several of the most important of these numerous and, in 
general, very fragmentary bones were originally found imbelded 
close together in the same block of sandstone. They consist of 
a great part of a pelvis, a caudal vertebra, and an imperfect 
skull. _— pelvis, a right ischium and a pubis are imbedded 
in the rock, while. an imperfect right ilium, which fits well on 
to the ischium, is separate ; all are unmistakably 

Chelonian. The caudal vertebra has rkable peculiarities. 

It resembles an ordinary Chelonian c vertebra from the 

anterior half of the tail, in its genera acters; but it is 

| strongly opisthocceious, the centrum having ep cup behind 
and a correspondingly curved articular h infront. From the 
posterior part of the ventral fi t processes diverge, 
and present terminal rour rami of the large 
chevron bone which must ted with them. Asa 
general rule, the caudal vert onia are proceelous—but 

Chelydraand Gyfochelys (perhaps a susand Platyster- 

yim) form well-known exceptions, he vertebra behin 

the third and fourth are strongly y oplathoc elo In fact, the ver 
tebra in quest ion closely resembles the sixth or seventh of Chely- 

‘a or of Gyfpochelys (see Figs. t and 2). In the first, however, 
the transverse processes are very much stron and the penta- 
gonal platform into which the upper surface of the neural arch 
expands, in place of a neural spine, is as long as the vertebra, 
instead of t ine only about half as long. The stout pre-zyg- 
apophysis of the right side is broken off, leaving only the base 
visible in the fossil. 


to give a brief 


1 these bones 


t Paper read at the Royal Society, by Prof nas H. Huxley, F.R.S., 
on March 31. 

2 The opisthocelous character o f 1 vertebra of Chelydra 
was first pointed out by Von Meye 1 of the — Che- 
rs Baur (** ae ] angele : F - , No. 238, 1386) has 

gone full ly ito o the ‘ 1esti n, -xceptional nature of 

Y n Since the above > pe aragraph was written, 
Dr l ) oe sp.rit s pecimen and a 
skeleton of Plats sternum. nble those ¢ of Chely- 
dra, except that the last nine are proc between these and 
the more anterior opis thoccelous vertebra is near fl at - the ends. In this, 
as in other respects, atyste rnum presents characters intermediate between 
Chelydra and the ordinary Prof. Cope (! ‘Vertebrata of the Ter- 
tiary Formations of the W: est, p. 111) ascribes opisthoceelous caudal 
verebra to the Benida, but no figures or descriptions « of such vertebra are 
given. Of the opisthoccelous Chelonian vertebra figured in P late XXIV. of 
the * Report of Extinct Vertebrata obtained in New Mexico ” (1887), it is 
| expressly stated that their “‘ correct reference cannot now be made” (p. 43). 
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Two other caudal vertebra, having the same structural fea- 
tures, occur among the detached remains, and belong, like the 
first, to the second fourth of the tail. 
plete vertebra, with a considerably longer centrum, corresponds 
very closely with a caudal vertebra of Gypfochelys from the third 
fourth of the tail. In this, as in one of the foregoing vertebre, 
the chevron bones are anchylosed with the centrum. I conceive, 
then, that there can be no doubt that the pelvic bones and these 


Another tolerably com- | 


caudal vertebrae belonged to a Chelydroid Chelonian, of about | 


the size of the largest ‘‘ snapping turtles ” which are met with in 
North America at the present day. 

Primé facie, the skull found in the same block might also be 
expected to be that of a Chelydroid ; and, in fact, it is so. 


do not base this interpretation on the Chelonian character of the ' 


upper jaw, as there are various extinct Saurian reptiles which 
closely approximate to Chelonia in this part of their structure. 
The diagnostic characters lie in the back part of the skull; and 
especially in the auditory region, which is altogether Chelonian. 
Not only so, but when this fragmentary skull is compared with 
that of Che/ydra, the correspondence between the two is singu- 
larly exact (Figs. 3 and 4). In two respects, however, the fossil 
differs from Chelydra and Gyfochelys. ; 

(1) The roof over the temporal fossa formed by the parietal, 
post-frontal, and other bones, which leaves the auditory region 
uncovered in the recent genera,! extends back, beyond the 
occiput, in the fossil, and sends down a broad vertical rim from 
its margin. is 

(2) The upper surface of the cranial shield is, at most, rugo e 





Fic. 1.—Caudal vertebra of Ceratochelys. WN. 
platform on the neural arch; fz, pre-zygapo- 
physis mutilated; ¢~. broken transverse pro- 
cess ; Chz’, processes for the chevron bone ; Chz’, 
chevron bone. 





¢ bu 
Fic. 2—Caudal vertebra of Chelydra. Letters 
as in Fig. 1. 


in the recent Che/ydrid@ ; in the fossil, three strong conical pro- 


cesses, like horn-cores, of which the middle is the longest, are | 


developed from its posterior and lateral region. 


This skull is described and figured in the Philosophical Trans- | 


actions for 1886 (Plate jo, Fig. 1) by Sir R. Owen, under the 
generic or sub-generic name of A/eio/ania, and is said to belong 
to a Saurian reptile closely allied to the ‘‘ Megalania prisca” 
described in earlier communications. But the skull is assuredly 


that of the Chelydroid Chelonian to which the pelvis and caudal | 
What Megalania prisca may be I do not pre- | 


vertebra belong. 
tend to say ; but the remains which I have described can have 
nothing to do with any Saurian reptiles ; and I propose to confer 


* It is possible that these may be dermal bones coherent*with the proper 
cranial shield. 


Fics. 3, 4.—Skulls of Ceratochelys (Fig. 3) and Chelydra (Fig. 4); the latter of the natural size, 
the former much reduced. i 
the fossil is shaded. 


The portion of the skull of Chelydra which corresponds with 


| on the genus of Chelonia to which jthey belong the name of 
Ceratochelys. 

The singular osseous caudal sheaths described by Sir R. 
Owen, in the same memoir, also appertain to Ceratochelys. They 
formed part of the series of remains sent to the British Museum 
along with the foregoing, in which none but Chelonian bones 
have yet been discovered ; and the remains of vertebree left in 
these sheaths are similar to the caudal vertebre of the terminal 
fourth of the tail in the Che/ydridz. The snapping turtles are 
noted for the length and strength of the tail and for the strong, 
laterally-compressed, acuminated ‘‘scales’’ which form a crest 
| along the median dorsal line, while others, less strongly keeled, 
| lie at the sides of the tail. In many Chelonia, the extremity of 


! The “roof” extends much further back in Platystesnum.] 
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ie tail is enveloped in a continuous sheath. These and other 
wale-like structures in the Chelonia are usually spoken of as if 
they were entirely epidermal. But, a day or two ago, Dr. 
Ginther informed me that in the Australian tortoise, M/anouria, 
the great imbricated scales of the limbs contain bony scutes ; 
and that similar scutes are to be found in Zestudo greca. This, 
of course, suggested the examination of the caudal scales of 
Chelydra and Gyfochelys ; and, having been enabled by Dr. 
Giinther’s kindness to examine the caudal scales of a good-sized 
specimen of the latter, I have found that those of the crest con- 
tain bony scutes.!_ The bony scute corresponds very closely in 
form with the whole ‘‘ scale,” but the recurved apex of the latter 
; formed only by epidermal substance (Figs. 5 and 6). 


N.S. 


errs 


Fics. 5, 6.—Sectional views of a scute of the tail-armour of Ceratochelys 
(Fig. 5), and of one of the crest plates of Gyfochelys, both of the natural size. 

The living Chelydra, therefore, has a caudal armature which, 
in principle, is similar to that of Ceratechelys, but the osseous 
elements are relatively atrophied. There is exactly the same 
relation between the armour of species of living Crucodi/es and 
Alligators, on the one hand, and those of Facare and Cuiman 
ind the extinct Z¢/eosauria, on the other. In the former, the 
epidermal scales remain well developed on the ventral side of the 
body, while the corresponding osseous scutes, fully developed in 
Facare, Caiman, and Te/eosauria, have vanished. 

Among the detached fragments to which I have referred, there 
we remains of ribs, with their costal plates ; marginal and other 
plates of the carapace ; parts of the plastron ; part of a scapula ; 
undry limb bones ; and several of the cranial processes called 
“horn-cores.” They all agree, so far as they can be com- 
pared, with the determination already arrived at ; which, tosum 
itup in a few words, is that the remains of crania and caudal 
sheaths from Australia, hitherto referred to Saurian reptiles, 
under the names of Afegalania and Meiolania, appertain to a 
hitherto unknown species of Chelonian, Ceratochelys sthenurus, 
closely allied to the living Chelydra, Gypocheys, and /%aty- 
iternumt. 

The evidence of this fact offered in the present note appears 
to me to be conclusive, but it may be desirable hereafter to figure 
the parts mentioned and to describe them at length. 

The intere-t which attaches to the discovery of this singular 
Chelonian arises partly from the fact that the group of Chelonia 
to which it belongs is wholly unrepresented in the fauna of 
Australia, as at present known. latysternum is usually said to 
be found in China. Dr. Giinther, however, informs me that 
Upper Burmah is its proper habitat ; otherwise, North America, 
east of the Rocky Mountains, is the nearest region in which the 
Chelydride are to be found. But Chelydride, and, indeed, 
species of the genus Chelydra, occur in Upper Miocene ((Enin 
gen) and in Eocene formations in Europe. Moreover, Platy- 
chelys, of the Upper Jurassic series of Bavaria and Switzerland, 
is regarded by Riitimeyer as an early form of the group. 

Lord Howe’s Island is about 200 miles from the nearest 
Australian mainland, and something like 400 miles, as the crow 
tlies, from the Darling Downs, in which the caudal armour, 
which has been ascribed to Megalania, was found. The dis- 
covery of Ceretochelys, therefore, has an interesting bearing on 

* The fact is noted by Riitimeyer (Lang and Riitimeyer, ‘“ Die Fossilen 
Schildkriten von Solothurn,’’ Denkschriften der Allg. Schwetz. Gesell- 
schaft, vol. xxii,). The armature of the tail in Platysternum is for the most 
bart arranged in zones, of four plates in each zone ; but I have not yet been 
able to find any bone in them. 








the question of the former extension of Australia to the east 
ward, on the one hand ; and of the possible derivation of such 
forms as Ceratochelys from Asia, on the other hand. An eleva- 
tion of the sea-bottom of 6000 feet would place Norfolk Island 
and Lord Howe’s Island on a peninsula extending from the 
region of the present Barrier Reef to New Zealand; and the 
flor and faunz of those islands are known to have special 
affinities with those of New Zealand, and none with those of 
Australia. 

Speculations respecting the origin of the Chelonian carapace 
are suggested by the discovery of osseous scutes in the vertebral 
region of the tail, and their coalescence in Ceratochelys to form 
a sort of caudal carapace, ridged in a manner resembling that of 
Chelydra and Platychelys. But the consideration of these points 
would take me beyond the limits of the present note. 





THE WORK OF THE IMPERIAL INSTITUTE! 
bs 


HE Colonial and Indian Exhibition, which owes not only its 

conception, but also its brilliantly successful realisation to 

your Royal Highness, will be pre-eminently remarkable in times 

to come, for having achieved many results of vital importance 

and highest benefit to Her Majesty’s subjects in all parts of her 
vast realms. 

The collection of all that is commercially valuable and scien- 
tifically interesting of the natural products of the great Indian 
Empire and of the Colonies in one Exhibition, embracing as it 
also did very comprehensive illustrations of the development of 
commerce, of the arts, and of certain industries, in the many 
countries beyond the seas which combine with the United 
Kingdom to constitute our vast Empire, afforded those at home 
an opportunity, surpassing all previous conception, of studying 
and comparing the natural history and resources of those distant 
lands, of which, attached though we might be individually to one 
or more of them by ties of friendship or of interest, the know- 
ledge of many of us was of a very vague or partial character. 

To the Colonists who visited us last year, the Exhibition has 
been of inestimable value, in affording them a most favourable 
and appropriate opportunity of becoming acquainted or renewing 
their old friendship with the mother country, and of examining 
the progress there made in industrial, educational, and com- 
mercial development ; in leading to the cultivation of intimacy 
between Colonists from different sections of the Queen’s 
Dominions ; and in affording them invaluable opportunities of 
comparing the resources and state of development of their 
respective countries with those of other parts of Europe. No 
more convincing illustrations than were provided by this great 
Exhibition could have been conceived of the importance to the 
home country, to each Colony, and to India, of fostering intimate 
relationship and unity of action. No more encouraging proof 
could have been afforded of the desire of all classes of Her 
Majesty’s subjects at home to cultivate a knowledge of those 
far-off countries which the enterprise and perseverance of the 
British, and men of British offspring, have converted into 
prosperous and important dominions, chiefly during the period 
of the Queen’s reign, than was furnished by the interest which 
the thousands upon thousands, who came from all parts, dis- 
played in the study of the instructive collections in the galleries 
at South Kensington. 

It was the success of the Exhibition which led to the definite 
formulation of the suggestion first made by your Royal Highness 
in a letter addressed by you in the autumn of 1884 to the Agents- 
General of the Colonial Governments, that a permanent 
representation of the resources of the Colonies and India, and 
of their continually progressing development, might, with great 
benefit to the Empire at large, be established in this country. 
That the realisation of this idea upon a sufficiently comprehen- 
sive basis might constitute a worthy memorial of the 
accomplishment of fifty years of a wise and prosperous reign; a 
memorial not personal in its character excepting so far as it con- 
stituted an emblem of the love and loyalty of Her Majesty’s 
subjects, but tending, as she would most desire, to serve the 
interests of the entire Empire; this had only to be pointed out 
by your Royal Highness to be heartily concurred in by the 
official representatives of the Colonies and India, who 
on Friday, 


™ Lecture (abridged) delivered at the Royal Institution, ] 
Prince of 


April 22, by Sir Frederick Abel, C.B., F.R.S.; H.R.H. the 
Wales, K.G., F.R.S., Vice-Patron, in the Chair. 
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were so intimately identified with the triumphs of the recent 
Exhibition. 

The Committee to whom you, Sir, intrusted the elaboration 
of a scheme for carrying this conception into effect, became per- 
suaded by a careful consideration of the subject that such an 
Institution as your Royal Highness desired to see spring into 
life, to be a memorial really worthy of the Jubilee of Her 
Majesty’s reign, and to fulfil the great purposes which you had 
in view, must not be confined in its objects to particular por- 
tions of Her Majesty’s Dominions, but must be made thoroughly 
representative of the interests and of the unity of the whole 
Empire. 

The outline of the scheme for the establishment of an Imperial 
Institute for the United Kingdom, the Colonies,’and India, which 
met with the cordial approval of your Royal Highness, was 
necessarily concise in dealing with the very wide extent of ground 
which the operations of the Institute are intended to cover ; but 
those who have carefully considered it, and rightly interpreted its 
proposals, have not failed to realise that it aims at very much 
more than the creation and maintenance of collections illustra- 
tive of the natural resources of our Colonies and of India, and of 
the development and present condition of the chief industries of 
different parts of the Empire. 

One of the primary objects of the Institute will certainly be the 
establishment of thoroughly well selected, carefully arranged, and 
efficiently maintained representations of the natural products 
which constitute the treasures, and are emblematic of the impor- 
tant positions in the Empire, of those great colonial possessions 
which, during the fifty years of Her Majesty’s reign, have, in 
many instances, experienced a marvellous development in extent, 
in commercial, social, and even in political importance.! The 
recent Exhibition not only afforded conclusive demonstration of 
the great interest and value to the United Kingdom which must 
attach to such collections if properly organised ; it also served, 
by such illustrations as the magnificent collections of valuable 
woods, from nearly every colony, many quite unknown in Eng- 
land, and the great variety of valuable economic products from 
India, of the existence of which we at home had little idea, to 
convince us that our knowledge of the great countries which 
constitute the chief portion of the Empire is very limited and 
imperfect, and that their resources are in many directions still in 
the infancy of development. Our Colonial brethren cannot, on 
their part, fail to be greatly benefited by being thoroughly repre- 
sented in a well-selected and carefully organised assemblage of 
illustrations of the sources of prosperity which constitute the 
sinews of their commerce, and upon a continued exploration and 
cultivation of which must depend the maintenance of their 
influence upon industrial and social progress. Neither can they 
fail to reap substantial advantages by pursuing a friendly rivalry 
with each other in demonstrating the advances made from time 
to time in the development of the resources of the respective 
portions of the Empire in which their lot is cast. 

The hearty co-operation and important material support to 
which the great Colonies, through their representatives in 
London, pledged themselves when the scheme for the proposed 
Imperial Institute was in the first instance limited to this branch 
of the great work which it is now contemplated to accomplish, 
afforded conclusive evidence of their earnest desire to be in all 
respects thoroughly represented in the mother country, and to 
take their places permanently in our midst as fellow-labourers in 
the advancement of the prosperity of the Empire. In furtherance 
of this important end, a notable feature of that building which, 
in its character, will, it is hoped, be worthy of the momentous 
epoch which it is to commemorate, will be the attractions and 
conveniences presented by it, as a place of resort and a 
rendezvous for Colonists visiting England, and, it is also anticip- 
ated, for the important Societies which represent the Colonies and 
\siatic possessions in this country, and the facilities which it will 
afford for reference to literature concerning the Colonies and 
India, for conferences on matters of common interest and value 
to the Colonists and those at home, for the interchange of in- 
formation between the British manufacturer and those in the 
Colonies who are directly interested in meeting his requirements, 
and generally for the cultivation of intimate relations and good 
fellowship between ourselves and our brethren from all parts of 
the Empire. 

The Institute will, however, not only operate actively under its 
own roof in promoting the cultivation of a better knowledge of 


a Statistical statements illustrating the development of the colonies during 
the Queen’s reign are appended. 








the geography, natural history, and resources of our Colonies, 
and for the advancement of the interests of the Colonists in this 
country ; it is also contemplated that representative collections of 
the natural products of the Colonies and India, carefully identified 
with the more elaborate collections of the head establishment, 
shall be distributed to provincial centres, and that the provinces 
shall be kept thoroughly conversant with the current information 
from the Colonies and India, bearing upon the interests of the 
commercial man, the manufacturer, and the intending emigrant. 

Although the formation and maintenance up to date of col- 
lections illustrative of the development and present condition of 
the important industries of the Empire also forms, as I have 
stated, a part of the programme of the Institute, the scope of its 
activity in relation to industry will be of a much more compre- 
hensive character ; indeed, it is to be hoped that the work 
which it will achieve in furtherance of the development and 
progress of industries and their future maintenance in the 
United Kingdom at least upon a footing of equality with thei: 
conditions in the great Continental States, will be most pro 
minent in securing to the Imperial Institute the exalted position 
which it should occupy as the National Jubilee Memorial of He: 
Majesty’s reign. 

There is no need for me to recall to the minds of an audience 
in the Royal Institution the great strides which have been made 
during the last fifty years in the applications of science to the 
purposes of daily life, to the advancement of commerce, and to 
the development of the arts and manufactures. Nor is it neces- 
sary to dwell upon the fact that this country is the birth-place of 
the majority of the great scientific and practical achievements 
which have revolutionised means of intercommunication, and 
have in other ways transformed the conditions under which 
manufactures, the arts, and commerce are pursued. These very 
achievements, of which we as a nation are so justly proud, have 
led, however, by many of their results, to our becoming reduced 
to an equality of position with other prominent nations in regard 
to important advantages we so long derived from the possession 
in this country of great material resources easy of access and 
application, and from the consequent pre-eminence in certain 
branches of the trade and industry which we so long enjoyed. 

In 1852, Sir Lyon Playfair was impelted by the teaching of 
the preceding year’s Great Exhibition to point out that ‘‘ the raw 
material, formerly our capital advantage, was gradually being 
equalised in price and made available to all by the improvements 
in locomotion,” and ‘‘ that industry must in future be supported, 
not by a competition of local advantages, but by a competition 
of intellect.” If this was already felt to be the state of the case 
six-and-thirty years ago, how much more must we be convinced 
of the full truth of this at the present day, by the conditions 
under which the British merchant and the manufacturer have 
to compete with their rivals on the Continent and in the United 
States. 

It is still within the recollection of many that almost the 
whole world was in very great measure dependent upon Great 
Britain for its supplies of ordinary cast iron. Even as lately as 
1871, the United States of America received from Great Britain 
nearly one-fifth of its total produce of pig iron; but from 1875 
all importation of British iron ceased for over three years, and it 
was only in consequence of requirements in the States exceeding 
the capabilities of production, that some small demands arose in 
1879, which were for some time maintained. 

Within three years, however, the make of iron in the United 
States increased by 70 per cent., and although, since 1882, th 
actual make has not increased, the capacity of production has 
risen enormously, it being at present estimated at nearly 300 pe: 
cent. greater than it was in 1879. Looking nearer home, we 
find that the iron of France, Belgium, and Germany not only 
competes with ours in the open market, but that Belgian and 
German iron is actually imported into this country to a moderate 
extent. ; 

From time to time the ground which we have lost through the 
development of the resources of other countries has been more 
than retrieved temporarily by improvements effected through the 
more thorough comprehension and consequent better application 
of the scientific principles underlying processes of manufacture, 
but the ultimate effect of advances of importance has not un- 
frequently been to improve the position, in relation to the 
manufactures concerned, of other nations less favourably 
circumstanced than Great Britain. 


The history of the development of steel manufacture during the 


last twenty-five years affords a most instructive illustration of th« 
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qactuations which may ensue in the value of our natural resources, 
and the consequent condition of one or other of our important in- 


justries, arising out of continued advances made in the application | 


ofscience to the perfection or transformation of manufacturing pro- 
cesses, and of the stimulating effects of such fluctuations upon the 
exertions of those who are able to bring scientific knowledge to 
pear upon the solution of problems in industrial operations w vhich 
entirely baffle the ordinary manufacturer. Within that period the 
inventions of Bessemer and of Siemens have led to the replacement 
firon by steel in some of its most extensive applications. This 
important change in our national. industry was, ere long, pro- 
juctive of a serious crisis therein, and for the reason that the pig 
iron produced from a large proportion of those ores which, from 
their abundance and the cheapness of their treatment, have been 
greatly instrumental in placing Great Britain in her high position 
4s an iron-producing nation, could not be applied to the produc- 
tion of marketable steel by means of the Bessemer converter. 
Hence the application of this rapid steel-making process had to 
be chiefly restricted to particular kinds of ores, free from the 
impurity, phosphorus, which it was powerless to eliminate ; the 
supplies of such ores —s limited toa few districts in this 
country. These had to be largely supplemented by importations 
from other countries ; nevertheless the cheapness . production 
and superiority in point of strength, durability, and 
the steel railsthus sent into the market from the Bessemer con- 
verter combined to maintain a supremacy of them over iron rails, 
&c., manufactured by the old puddling process from the staple 
res of the country. 

The advantages presented by steel over the wrought iron of 
the puddling furnace for constructive purposes speedily became 
evident, and the effect of the rapid dis placement of malleable iron 
by steel produced from ores of a particular class has been that at 
least 85 to go per cent. of the iron ores of Great Britain could no 
longer be applied to the production of material for rails, 
for ships, and for other important structures. Great has been 
the apprehension among the owners of those ores that the 
demand for iron which they can furnish could not revive, but the 
scientific metallurgist has successfully grappled, from more than 
one direction, with the great problem of restoring wig 
mercial importance ; a 1nd a simple alteration of the method « 
carrying out the Bessemer process has within the last few as 
led to really triumphant results, with the employment of those 
ores which before could only be dealt with by the searching 
operation of the old puddling furnace. A new era has thus been 
established in steel manufacture, there being now but very few 
restrictions to the application of the quick processes to iron pro- 
duced from all varieties of ores. Indeed, the treatment is actually 
being applied profitably to the recovery of iron from the rich 
slag forming the refuse-product of the puddling furnace in the 
production of malleable iron, which before had been condemned 
to limited usefulness as a material for road-making. Yet another 
most interesting and valuable result has been achieved by this 
simple application of scientific knowledge. The slag or refuse- 
product of the so-called édasic treatment of iron contains, in the 
form of phosphates of lime and magnesia, the whole of the 
phosphorus which it is the main function of that treatment to 
eparate from the metal ; it was soon found that the phosphoric 
acid was there presented in a condition as readily susceptible of 
assimilation by plants as it is in the valuable artificial manure 
known jas superphosphate ; this refuse-slag, simply ground up, 
constitutes therefore a valuable manure which already commands 
a ready sale at very profitable prices. 

The origination of this latest advance in the development of 
steel manufacture dates back only nine years, and already the 
year’s product of the basic process amounts to over 1,300,000 
tons of steel. But although it isto Englishmen that the owner 
of iron property and the steel-maker are again indebted for these 
important results, and to English manufacturers that the first 
practical demonstration of the success of this process is due, its 
application has been far more rapidly elaborated upon the Con- 
tinent than here ; in Germany the importance of the subject was 
at once realised, and it is there that considerably the largest pro- 
portion of steel is produced by the basic treatment ; it is in 
Germany also that the value of the slag for agricultural purposes 
has been developed, the first steps in its utilisation here being 
bu: just now taken, in Staffordshire. 

I have already referred to the remarkable strides which have 
been made in the extension of iron manufacture in the United 
States ; the development there of steel production has been no less 
marvellous, and the causes of this are evident ; the resources of 


their 


lightness of 





the country in ore and fuel are gigantic, and the systematic 
technical training of the people has made its influence felt upon 
the development. of this as of every other branch of industry 
which our friendly rivals pursue. But it is not only in the 
United States that the develo; pment in the production of iron 
and steel has greatly increased of late years; thus, in Germany 
the increase in the production of pig iron alone, during the last 
twenty- one years, has been 237 per cent., while with us it has 
been 75 per cent. 

Although, however, the increase in actual production of iron 
and steel in Great Britain has not kept pace with that of some 
other countries, it is satisfactory to know that our productive 
power has very greatly increased in late years, and there is 
probably no one branch of our industries in which we have 
maintained our position so satisfactorily in regard to quality of 
product as that of iron and steel manufacture, even though, every 
now and then, we have indications that in the struggle with other 
nations for superiority of product and for pre-eminence in con- 
tinuity of progress, we have to look to our laurels. 

There are, however, other es seme branches of industry, for 
a time essentially our own, present condition of which, in 
this country, we not Br with equal satisfaction. 
Several instructive i ight be quoted, but I will 
content myself with one of the most 
interesting. 

In illustrating the advances which were 
years ago, as demonstrated by the Exhibition of 1851, Playfair 
referred to the great development of the: value of the evil-smelling 
coal-tar, which was then made to Ivent liquids benzene 
and naphtha, and the antiseptic creosote, the residual material 
being utilised for pavements and for artificial fuel. The chemist 
little dreamt then that between 1851 and the year of the next 
great Exhibition, 1862, coal-tar would have become a mine of 
wealth equally e, the manufactures, and to the arts, in 
which fresh workings have ever since continued to be opened up, 
and still present themselves for exploration. Hofmann, in his 
valuable report on the chemical products and processes eluci 
dated by that Exhibition, dwells with the enthusiasm of the 
ardent worker in science upon the brilliant products obtained 
from coal-tar which had resulted from the labours of the scientific 
chemist, and had already acquired an almost national importance, 
although this great industry was then still in its infancy, From 
the year 1856, when the first colouring-matter, known as mauve, was 
discovered and manufactured by one of Hofmann’s most promis- 
ing young pupils, Mr. Perkin, down to the present time, the 
production of new coal-tar colours, or of new processes for pre- 
paring the known colours in greater purity, has progressed 
uninterruptedly, this industry having long since become one of 
the most important, and also one of the most remarkable, as 
illustrating by each stage of its development the direct application 
of scientific research to the attainment of momentous practical 
results. 

The difficulties to be overcome before mauve could be pro- 
duced upon a manufacturing scale were very great, and were only 
solved by a steady pursuit of scientific research, side by side with 
practical experiments suggested by its results, Aniline—the 
parent of the first coal-tar colour, a liquid organic alkali—a most 
fertile source of interesting and important discoveries in organic 
chemistry, was produced with difficulty by various methods in 
very small quantities, so as to be almost a chemical curiosity 
at the time of the discovery of mauve. Among the sub- 
stances from which it had been prepared was the volatile 
liquid known as Jdenzene, first discovered in the labora- 
tory of this Institution in 1825 by Faraday, in the liquid 
products condensed from oil gas, but afterwards obtained by 
Mansfield, in the College of Chemistry, from coal-tar naphtha. 
The conversion of benzene into aniline was accomplished as a 
manufacturing process a after many difficulties by Perkin ; and 
within a year after the discovery of mauve by him, it was in the 
hands of the silk dyer. Perkin’s success led other chemists at once 
to pursue researches in the same direction, especially in France, 
where the next important coal-tar colour, magenta or fuchsine, 
was obtained, by M. Verguin, the successful manufacture of 
which in a pure state was, however, first accomplished by English 
chemists. In 1861 beautiful violet and blue colours were pro- 
duced, again by French chemists, but were manufactured shortly 
afterwards in a pure state in England. 

The six years succeeding those which formed the first period 
(1854-62) of existence of this industry were fruitful, not only 
of many beautiful new dyes, first produced i in England, but also 


ination of 


being made, thirty-five 


scienc 








6 


2 


4 


12) 


NATURE 


[April 28, 1887 





of important progress made here, as well as on the Continent, 
in the development of the manufacture, and of our knowledge 
of the constitution, of the parent colours. 

In the next period of six years (1868-74) another great 
stride was made in the coal-tar colour industry, due to 
important scientific researches carried out by two German 
chemists, Graebe and Liebermann, which led them, in the first 
place, to obtain an insight into the true nature of the colouring- 
matter of one of the most important staple dye-stuffs, namely the 
madder-root. They found that this colouring-matter which 
chemists call a/izarine was related to anthracene, one of the 
most important solid hydrocarbons formed in the distillation of 
coal, a discovery which was speedily followed by the artificial 
formation of the madder-dye, alizarine, from that con- 
stituent of coal-tar. At first, this achievement of Graebe 
and Liebermann was simply of high scientific interest; but Perkin, 
and Graebe, and Liebermann, were not long in discovering 
methods by which the conversion of anthracene into the madder- 
dye could be accomplished on a large scale, and the manufacture of 
alizarine was soon most actively pursued in this country, with 
very momentous results, as regards the market value of the 
madder root. The latter has long been most extensively cultiva- 
ted in Holland, South Germany, France, Italy, Turkey, and 
India, the consumption of madder in Great Britain having 
attained to an annual value of as much as 1,000,000/. sterling. 
Playfair pointed out in 1852 that important improvements had 
lately been attained in the extraction of the red colour or 
alizarine from the madder-root, but those results, most valuable 
at the time of the first Great Exhibition, became insignificant 
when once the dye was artificially manufactured from anthra- 
cene; the price paid for madder in 1869 was from 5d. to 8d. 
per pound, but now the equivalent in artificial madder-dye, 
or alizarine, of one pound of the root, can be obtained for 
one-halfpenny. 

With the discovery of artificial alizarine the truly scientific era 
of the coal-tar industry may be said to have commenced, most 
of the commercially valuable dye-products, obtained since that 
time, being the result of truly theoretical research by the logical 
pursuit of definite well-understood reactions. The wealth of 
discovery in this direction made during the last thirteen years is 
a most tempting subject to pursue ; but I must content myself 
with mentioning that one of the results was the production of 
very permanent and brilliant scarlet and red dyes, the manufac- 
ture of which has greatly reduced the market value of cochineal ; 
that the careful study of the original coal-tar colours led to 
their production in a state of great purity by new and beautifully 
simple scientific methods ; and that even 'the well-known vege- 
table colouring-matter, izdigo, one of the staple products of 
India, now ranks among the colours synthetically obtained by 
the systematic pursuit of scientific research, from compounds 
which trace their origin to coal-tar. 

The rapid development of the industry has also not failed to 
exercise a very important beneficial influenc :pon other chemical 
manufactures ; thus, the distillation of tar, which was a com- 
paratively very crude process, when, at the period of the first 
Exhibition, benzene, naphtha, dead-oil, and pitch were the only 
products furnished by it, has become a really scientific operation, 
involving the employment of comparatively complicated but 
beautiful distilling apparatus for the separation of the numerous 
products which serve as raw materials for the many distinct 
families of dyes. Very strong sulphuric acid became an essential 
chemical agent to the alizarine manufacturer, and, as a conse- 
quence, the so-called anhydrous sulphuric acid, the remarkable 
crystalline body which was for many years prepared only in 
small quantities from green vitriol, is now made at a low price 
upon a very large scale by a beautifully simple process worked 
out in England. The alkali- and kindred chemical trades have 
been very greatly benefited by the large consumption of caustic 
soda, of chlorate of potash, and other materials used in the dye 
manufactures, and the application of constructive talent, co n- 
bined with chemical knowledge, to the production of efficient 
apparatus for carrying out ona stupendous scale the scientific 
operations developed in the investigator’s laboratory, has greatly 
contributed to the creation of a distinct profession, that of the 
chemical engineer. 


the coal-tar colour industry has been its influence upon the ancient 
art of dyeing, which made but very slow advance until the pro- 
vision of the host of brilliant, readily-applicable colours com- 
pletely revolutionised both it and the art of calico-printing. 


[ venture to think that it will be interesting at this point to 
quote some words of prophecy included in Prof. Hofmann’s 
important ‘‘ Report on the Chemical Section of the Exhibition 
of 1862,” and to inquire to what extent they have been verified. 
In commenting upon one of the features of greatest novelty in 
that world’s show, the exhibition of the first dye-products derived 
from coal-tar, he says :— 

*“*If coal be destined sooner or later to supersede, as the 
primary source of colour, all the costly dye woods hitherto con- 
sumed in the ornamentation of textile fabrics ; if this singular 
chemical revolution, so far from being at all remote, is at this 
moment in the very act and process of gradual accomplishment ; 
are we not on the eve of profound modifications in the commer- 
cial relations between the great colour-consuming and colour- 
producing regions of the globe ?_ There is fair reason to believe 
it probable that, before the period of another decennial Exhi- 
bition shall arrive, England will have learnt to depend, for the 
materials of the colours she so largely employs, mainly, if not 
wholly, on her own fossil stores. Indeed, to the chemical mind 
it cannot be doubtful that in the coal beneath her feet lie wait- 
ing to be drawn forth, even as the statue lies waiting in the 
quarry, the fossil equivaients of the long series of costly dye- 
materials for which she has hitherto remained the tributary of 
foreign climes. Instead of disbursing her annual millions for 
these substances, England will, beyond question, at no distant 
day become herself the greatest colour-producing country in the 
world ; nay, by the strangest of revolutions, she may ere long 
send her coal-derived blues to indigo-growing India, her tar- 
distilled crimson to cochineal-producing Mexico, and her fossil 
substitutes for quercitron and safflower to China, Japan, and the 











other countries whence these articles are now derived.” 

So far as concerns the displacement of madder, cochineal, 
quercitron, safflower, and other natural dye-materials from their 
positions of command in the markets of England and the world, 
Hofmann’s predictions have been amply fvlfilled, and it appeared 
in the earlier days of the coal-tar colour industry as though he 
would be an equally true prophet in regard to England becoming 
herself the greatest colour: producing country in the world. But, 
although Germany did little in the very early days of this indus- 
try, beyond producing a few of the known colours in a 
somewhat impure condition, many years did not elapse ere she 
not only was our equal in regard to quality of the dyes pro- 
duced, but, moreover, had outstripped us in the quantities 
manufactured and in the additions made to the varieties of 
valuable dyes sent into the market. So far back as 1878 the 


| value of the make of colours in England was less than one- 


fourth that of Germany, and even Switzerland, which, in 
competing with other countries industrially, is at great natural 
disadvantages, was not far behind us, ranking equal to France 
as producers. The superior position of Germany in reference 
to this industry may be in a measure ascribable to some defects 
in the operation of our Patent Laws and to questions of wages 
and conditions of labour; but the chief cause is to be found in 
the thorough realisation, by the German manufacturer, of his 
dependence for success and continual progress upon the active 
prosecution of scientific research, in the high training received 
by the chemists attached to the manufactories, and in the 
intimate association, in every direction, of systematic scientific 
investigation with technical work. 

The young chemists whom the German manufacturer attracts 
to his works rank much higher than ours in the general scientific 
training which is essential to the successful cultivation of the 
habit of theoretical and experimental research, and in the conse- 
quent power of pursuing original investigations of a high order. 
Moreover, the research laboratory constitutes an integral part of 
the German factory, and the results of the work carried on by 
ani under the eminent pr *fessors at the universities and technical 
colleges are closely followed and studied in their possible bear 
ings upon the further development of the industry. ; 

The importance attached to high and well-organised technical 
education in Germany is demonstrated not only by the munificent 


| way in which the scientific branches of the universities and the 


| sitysystems. The national appreciation of the opportunities ther 
‘ 


technical colleges are established and maintained, but also by 
the continuity which exists between the different grades of educa 


| tion; a continuity, the lack of which in England was recently 
One of the most beneficial results of the rapid development of , 


indicated by Prof. Huxley with great force. ae 
The important part taken by the German universities in th« 

training of young men for technical pursuits has often been dwel 

upon as constituting a striking feature of contrast to our univer 
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resented for scientific training is demonstrated by the large | 
jmber of students which are always working in the university | 

sporatories, while the expenditure of 30,000/. upon the physical 
aboratory, and 35,000/. upon the chemical department, of the 
New University of Strasburg, serves to illustrate the unsparing 
sand with which the resources of the country are devoted to the 
provision of those educational facilities which are the very life- 
pring of the industrial progress whence those resources are 

rived. 

In France, higher education had been allowed to sink to a low | 
-bb after the provincial universities had been destroyed in the 
great Revolution, and the University of Paris had been consti- 
tuted by the first Nepoleon the sole seat of high education in the 
country. Before the late war, matters educational were in 
, condition very detrimental to the position of the country 
ymong nations. There was no lack of educational establish- 
ments, but the systems and sequence of instruction lacked organi- 
sation, but since the war, France has made great efforts to 
replace her educational resources upon a proper footing. The 
provincial colleges have been re-established at a cost of 3,280,000/., 
and the organisation of industrial education has now been greatly 
developed, though still not on a footing of equality with that of 
Germany. Every large manufacturing centre has its educational 
establishment where technical instruction is provided, with 
special reference to local requirements ; and, in order to render 
these colleges accessible to the best talent of France, more than 
500 scholarships have been founded, at an annual cost of 30,000/. 
The Ecole Centrale des Arts et Manufactures, of Paris, still 
maintains the reputation as the great technical university of the 
country which it earned many years ago, and receives students 
from the provincial colleges, where they have passed through the 
essential training preliminary to the high technical education 
which that great institution provides. 

Switzerland has often been quoted as a remarkable illustra- 
tion of the benefits secured to a nation by the thoroughly 
organised education of its people. Far removed from the 





ean, girt by mountains, poor in the mineral resources of 
industry, she yet has taken one of the highest positions among 
essentially industrial nations, and has gained victories 
countries rich in the possession of the greatest natural advan- 
tages. Importing cotton from the United States, she has sent 
it back in manufactured forms, so as to undersell the products of 
the American mills. The trade of watch-making, once most 
important in this metropolis, passed almost entirely to Switzer- 
land years ago ; the old-established ribbon trade of Coventry has 


had practically to succumb before the skilled competition of | 


Switzerland; and although she has no coal of her own, Switzer- 


land is at least as successful as France in her appropriation of the | 


coal-tar colour industry and her rivalry in rate of production with 
England, the place of its birth and development. Comparative 
cheapness of labour will not go very far to account for these great 
successes ; they undoubtedly spring mainly from the thoroughly 
rganised combination of scientific with practical education 
ff which the entire people enjoys the inestimable benefit. 
Holland furnishes another brilliant example of the success with 
which a nation brings the power of systematic technical educa- 
tion to bear in securing and maintaining industrial victories in 
the face of most formidable disadvantages, while the United 
States of America, so rich in natural resources, have long since 
realised the immensity of additional advantages to be gained 
over European nations in the war of industry by a wide diffusion 
and thorough organisation of technical education. So long as 
forty years ago the States already possessed several excellent 
educational institutions established upon the basis of the Con- 
tinental polytechnic schools, but it was not until about fifteen 
years later that the country became thoroughly impressed with 
the great advances achieved by Germany in technical educa- 
tion, and that the subject was made a thoroughly national one. 
It is now just upon a quarter of a century ago since Congress 
ordained that each State should provide at least one college, 
having for its leading objects the diffusion of scientific instruction 
in its relations to the industry of the country, and decreed that 
public lands should be granted to the States and Territories 
providing such colleges. The combined effect of this State 
action, and of great private munificence, was a remarkably rapid 
development of scientific and technical education throughout the 
country ; besides some fifty colleges, with eight or nine thousand 
students, which sprang out of the Land Grant Act for Industrial 
Education, there are now in the States about 400 other uni- 
versities and colleges, in a large proportion of which efficient 


over | 


| human anatomy. 





instruction in applied science is provided. To the useful work 
accomplished within a few years by these and many other highly 
important educational institutions, which have placed the ac- 
quisition of scientific knowledge within the reach of the very 
humblest, the enormous strides made by the United States in the 
development of home industries must unquestionably be in the 
main ascribe 


(Zo 


be continued.) 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxFrorp.—There are only a few alterations and additions to 
the usual scientific lecture-list to report, as most of the courses 
are in continuation of those given last term. Prof. Sylvester is 
to lecture on the theory of numbers ; in the Chemical Depart- 
ment, Mr. Wyndham Dunstan lectures on organic chemistry in 
relation to medicine and physiology ; Prof. Prestwich is to have 
his usual summer geological excursions ; Dr. Tylor continues his 
exposition of the development of arts, as illustrated in the Pitt- 
Rivers Museum. 

The Sibthorpian Professorship of Rural Economy has been 
filled up by the re-election of Dr. Gilbert. The Radcliffe 
Travelling Fellowship has been awarded to Mr. W. Overend, 
B.A., of Balliol. The statutes of the University Commissioners, 
which limited the competition for most college scholarships to 
candidates under nineteen, seem to be having an unfortunate, 
though not unexpected, effect, as several colleges have lately 
found it impossible to award scientific scholarships, owing to the 
want of sufficiently qualified candidates. 

There is a good deal of strong feeling in the University with 
regard to the approaching appointment of a Reader in Geography, 
and the action of the Delegates of the University Fun‘ in trans- 
ferring a Readership from History to Geography, just after the 
offer of the Royal Geographical Society for a similar purpose 
had been refused, is the subject of much unfavourable comment. 
There is no thought of opposition to the study of geography, 
even of scientific geography, but history lecturers not unnaturally 
complain that the only University appointment open to them 


| should be abolished to make a post for a lecturer in another 


CAMBRIDGE.—Among the seven courses on chemistry being 
delivered this term are lectures on gas analysis and on aromatic 
bodies, by Dr. S. Ruhemann, Prof. Dewar and Dr. Ruhemann 
also superintend laboratory practice specially directed to 
research. 

The course given by Mr. Lyon, the Superintendent of the 
Mechanical Workshops, this term is on machine construction, 

Mr. Langley is giving a special course on the central nervous 
system, with demonstrations and practical work. 

Prof. Macalister’s lectures this term are on the history of 
It is to be hoped that he will publish them. 

Mr. M. A. Fenton is lecturing on elementary comparative 
osteology : Dr. Gadow on the morphology of Mammalia, recent 
and extinct, and on the paleontology of the Vertebrata. 

Dr. Vines has a course of advanced embryology of plants, 
and Mr. F. Darwin is giving advanced demonstrations in the 
physiology of plants. 

In geology, Prof. Hughes is taking the geology of the neigh- 
bourhood of Cambridge, by lectures and field excursions ; Mr. 
Marr, foreign stratigraphy ; and Mr. Roberts, the Trilobites. 

Prof. Roy has classes for general pathology, morbid anatomy, 
and practical morbid histology, bacteriology, &c. 

The lectures mentioned above are only a selection of the more 
interesting courses. The lists from which the above are selected 
announce about seventy-five courses of lectures and practical 
work. 

Candidates for the John Lucas Walker Studentship, the 
holder of which must devote himself or herself to original re- 
search in pathology, should send their applications to Prof. Roy, 
Trinity College, Cambridge, not later than May 31 next. The 
Studentship is of the annual value of 250/., and is tenable under 
certain conditions for three years. 


subject. 





SCIENTIFIC SERIALS 
The American Fournal of Science, April.—Contributions to 
meteorology, twenty-second paper, by Elias Loomis. In this 
communication the author treats of areas of high pressure, their 
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magnitude and direction of movement, and their relation to areas 
of low pressure. The latter subject is illustrated with a plate 
giving the isobars for December 15, 1882, in the northern hemi- 
sphere, and it is shown generally that the movement of areas of 
high pressure depends upon very different causes from that of areas 
of low pressure, which seem to be endowed with a power of loco- 
motion residing within themselves. Areas of high pressure 
exhibit no such power, their movement seeming to depend 
entirely on external forces.—The faults of South-West Virginia, 
by John J. Stevenson. Here is given a summary of the infor- 
mation communicated by the author in several memoirs read 
before the American Philosophical Society (1880-84) on a 
reconnaissance made by him of the faulted region in Virginia 
from the Tennessee line to nearly twenty miles beyond New 
River, a total distance of 150 miles. —On Taconic rocks and strati- 
graphy, with a geological map of the Taconic regions, part 2, 
by James D. Dana. The general facts are here detailed which 
bear on the geographical distribution of the limestone and other 
rocks. <A description is given of Williamstown, regarded as the 
birthplace of the Taconic system, and it is shown generally that 
the great quartzite formation, forming the foundation of the 
Palzozoic of the region, derived its material from Archzean 
formations of the vicinity and not from the fabled ‘‘Atlantis” as 
some geologists have supposed.—lIrish esker drift, by G. H. 
Kinahan. It is pointed out that, in common with some other 
observers, Prof. Carvill Lewis confounds true esker -drift and 
ridges of esker-like drift. His statement in the December 
number of the American Fournal of Science that the Irish 
eskers appear to be adjuncts of the melting of the ice-sheets is 
shown to be impossible.— Physical characteristics of the northern 
and north-western lakes, by L. Y. Schermerhorn. The results 
are given of the lately completed surveys made by the United 
States of all the great lakes draining through the St. Lawrence 
to the Atlantic. The total water-area is 95,275, and the total 
area of the lacustrine basin over 270,000, square miles. The 
length of shore-line with connecting rivers is about 5400 miles, 
the extreme depth of Superior 1008 feet, or over 406 below 
sea-level, the mean annual rainfall of the whole basin 31 
inches, the volume of water in the lakes about 6000 cubic miles, 
and the discharge of Ontario at St. Lawrence River 300,000 
cubic feet per second.—Mineralogical notes from the laboratory 
of Hamilton College, by Albert H. Chester. Specimens are 
described and analysed of fuchsite, pink celestite, zinkenite, 
brochantite, pectolite, crystals of barite, scorodite, and bis- 
muthite.—The topography and geology of the Cross Timbers and 
surrounding regions in Northern Texas, by Robert T. Hill. This 
wooded zone penetrating in two belts from Indian territory 
through the surrounding prairie southwards to 32° N, lat., is ex- 
plained by the detritus of arenaceous strata which occupy well- 
defined horizons in the geological series, and which have been 
exposed by the denudation of the overlying strata. —American 
Jurassic mammals, by Prof. O. C. Marsh. In this paper are 
described the remains of several hundred individuals which have 
come to light since the appearance of the author’s previous 
papers on the subject. Although fragmentary, the remains are 
usually well preserved, comprising the lower jaws, teeth iv situ, 
various portions of the skull, vertebrae, and other parts of the 
skeleton. Placental as well as marsupial mammals occur in the 
oldest formations, whence the inference that the former do not 
derive from the latter evolutionally, as is supposed, but that 
both of these orders descend in independent lines from a common 
ancestor. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 24.—‘‘On the Magnetisation of 
Iron in Strong Fields.” By Prof. J. A. Ewing, University 
College, Dundee, and William Low. 

The behaviour of iron and steel when subjected to very strong 
magnetising forces is a matter of considerable practical and very 
great theoretical interest, especially from its bearing on the 
molecular theory of magnetisation, which assigns an upper 
limit to the intensity of magnetism that a piece of iron can 
acquire, and even suggests that the metal may become diamag- 
netic under the influence of a sufficiently great force. All ex- 
periments hitherto made, by magnetising iron in the field of an 
electric solenoid, have shown that the intensity of magnetism, J, 
as well as the induction, %, is increasing with the highest values 








actually given to the magnetising force, 7. It is scarcely 
practicable, however, to produce by the direct action of a 
magnetising solenoid, a field whose force exceeds a few hundred 
of C.G.S. units. 

In the space between the pole-pieces of a strong electro- 
magnet we have a field of force of much greater intensity than 
it is practicable to produce by the direct action of the electri 
current. This field is not well adapted for experiments whose 
object is to determine with precision the relation of magnetisa 
tion to magnetising force, on account of the distortion which it 
undergoes when the piece of iron to be magnetised is introduced 
into it. It is, however, well suited for experiments whose object 
is to determine how much magnetism the metal can be forced 
take up. 

In the authors’ experiments, bobbins of Low moor and Swedish 
wrought-iron and cast-iron were magnetised by placing them 
between the pole-pieces of a large electro-magnet. The bobbins 
consisted of a short narrow central neck with conical ends 
The magnetic induction in the neck was measured ballistically 
by means of an induction coil, consisting of a single layer of fine 
wire, wound on the neck; and the magnetic field in the air- 
space immediately contiguous to the neck was also measured hy 
means ofa second induction coil wound over the first, and of 
slightly greater diameter. This enabled the non-ferrous space 
under the inner induction coil to be corrected for, and also gave 
an approximation to the value of i, the magnetic force acting on 
the metal. The magnetic force varied up to about 11,000 
C.G.S. units, and the highest induction observed (in a sample 
of Lowmoor wrought-iron) was 32,880 C.G.S. units. In some 
instances the magnetic induction was observed by withdrawing 
the bobbin ; in others the bobbin was turned round suddenly so 
that its magnetism was reversed. The following results refer t: 
Lowmoor wrought-iron and to cast-iron, 


Lowmoor wrought-iron 
Field 





Magnetic Current in " z 
Racy k induction in field magnets, B—outside field Ls 
oer a. aa the metal amperes 4m outside field 
3,630 24,700 1°98 1680 6°80 
6,680 27,610 4°04 1670 ie ee 
7,800 28,870 5°81 1680 ~ 2S 
8,810 29,350 7°60 1630 ~~ 2 
9,500 30, 200 II’o 1650 —_ ae 
9,780 30,680 ... 13°5 1660 3°14 
10,360 30,830 162... 1630 2°98 
10,840 31,370 te 1630 2°89 
11,180 31,560 26°8 1620 2°82 
Cast-tron 
Field . . . 
Magnetic Current in . . 
: a inducticn in field magnets, B—outside field ie —— 
oar ae. om the metal amperes 4 outside fie! 
3,900 19,660 1'97 1250 5°04 
6,400 21,930 3°75 1240 3°42 
7,710 22,830 5°38 1200 - 2°96 
8,080 23,520 7°08 1230 ws 60 
9,210 24,580 13°15 1220 2°67 
9,700 24,900 16°9 1210 2°57 
10,610 25,600 22°6 1190 2°46 


The magnetic force within the metal (1%) differs from the 
field in the surrounding space by an amount which cannot be 
estimated without a knowledge of the distribution of free 
magnetism on the pole-pieces and conical faces of the bobbin. 
It appears probable that, with the dimensions of the various 
parts used in these experiments, the magnetic force within the 
metal is less, but not very greatly less, than the outside and 
closely neighbouring field. In the absence of any exact know- 
ledge of 3, it is interesting to examine the relation of & to the 
outside field. Thus, (&-outside field)/4w gives a quantity 
which is probably not much less than the intensity of magnetism, 

The values of this quantity and also of the ratio B/outside 
field for Lowmoor wrought-iron and cast-iron are stated in the 
tables above. ‘ 

Curves are given showing the relation of % to %/outside field 
for Lowmoor iron and for cast-iron, in the manner introduced 
by Rowland for showing the relation of % to mu (the permea- 
bility). The curves have the same kind of inflection that a 
curve of u and % begins to have when the magnetising force is 
raised sufficiently high. The range through which the permea- 
bility of iron may vary is well shown by comparing the values 
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eached here _oaperred in the extreme case less than 3) with 
the value 20,000, W hich was found by one of the authors in the 
soft wire exposed to a very small magnetising force 
at the same time in a state of mechanical vibration. 

The experiments give no support to the suggestion that there 

sa maxir num of the induction, & The value of & capable of 
peing reached by the method here employed depends mainly 
yn the scale of the experiments. Larger field magnets with 
pole-pieces tapering to a narrow neck shoul i yield values of B 
greatly in excess even of those that were observed. 


“ase of a 
ind kept 


‘Linnean Society, April 7.—Mr. William Carruthers, F.R.S., 
President, in the chair.—Mr. Hunter J. Barron, Mr. Jas. H. 
Dugdale, ‘and Mr. Edwd. B. Poulton were elected 
the Society.—Fresh specimens were exhibited of a pure white 
variety of primrose, which had been gathered, growing wild, 
near Biarritz, France, by Mr. W. D. Gor lolphin Osborne. —A 
arge series of instantaneous phot ogr aphs of storks nest ing, XC. 
were exhibited for Mr. E. Bic lwell. These had heen taken in 
Germany, and were specially interesting as showing the peculiar 
attitudes assumed in flight, &c.—Some malformed trout in an 
— stage of development were shown and commented on by Dr. 

. Day. —A paper was rea | by Prof. Huxley on ‘‘ The Gentians ; 
Soo ‘and Queries.” Taking the flower as a basis, he divides 
the Gentianez into two great series, each of which is character- 
ised by a peculiar disposition of the nectarial organs, and a 
gradation of forms of the corolla from the deeply cleft rotate 
stellate condition, through the campanulate to the extreme 
infundibulate kind. In one series termed (I.) Perimelitze, the 
nectarial cells are aggregated in a single or two patches ; in the 
ther series (II. Mesomelitze, the distinguishing characters are 
1 zone of secreting cells encircling the ovary, or absence of such, 
with presence of a honey-secreting surface which may exist in the 
entral parts of the flower. He assumes, on morphological 
groun is, a hypothetical ancestral flower or Ur-Gentian Hap- 

As a starting-point, this would lead, on the one hand, 
eries of Perimelitaze, with four subsidiary types ; and on 
r to the Mesomelitaz, also with four subsidiary types 
al structure. The Perimelitze comprise the groups :— 


Asteranthe, 
The one serie 
2 progressive relation in its evolution to 
hological m \difications of the opposite series. 
geographical on of the gentians, Prof. 
the lines previously followed by him on animal di 
1. Under Arctogea he includes Europe, Africa, 
North America as far as Mexico; South Africa, Madagas- 
indostan, and Indo-China forming a sub-province = South 
a; the remainder = North Arctogea. (II.) Austro- 
ia comprises South America, isthmus and islands as far 
Mexico. (III.) Australia is another province; and 
ew Zealand with adjoining islands. Soules of the 
ne are found in all these provinces, the mnae-quertars 
wth Arctogea and Austro-Columbia. The I 
lominant in North Arctogea; the Lissanthe 
1; and Actinanthe, Li phant! 1e, and Lissanthe in Austro- 
1. In Austr alia and New Zealand there is a paucity of 
He consic that the present distribution of the 
ee is not to be accounted for by migration from any 
entre, whence diffusion to their present localities. Bor- 
analogy from zoological distribution, he likens 


Mesomelitze comprise :— I. 
hanthe. 


and 4. Ptycl 


distri} 


the 
gentians to the tapirs, at present only represented in South 
America and the Indo-Malayan region. Yet the Tapiridz in 
the Middle Tertiary epoch were distributed everywhere in the 
intermediate areas. Though fossil remains of gentians are not 
yet known, Prof. Huxley nevertheless suggests “that in Pliocene 
and Miocene times their distribution may have been subs stantially 
similar to what is now extant. He further throws out the hint 
that, could the age of the first appearance of dipterous, 
hymenopterous, and lepidopterous insects provided with long 
haustra be indicated, we should then be in a position to guess 
approxit nately when _— ialisation of the types of the gentians 
and their ultimate distribution occurred. 


Geological Society, April 6.—Prof. J. W. Judd, F.RS., 
President, in the chair.—The following ~~ agp ~~ were 
tead:—On the rocks of the Malvern Hills, part 2, by Mr. 
Frank Rutley. The details of the microscopic examination of 
the rocks constituted the principal part of the present paper. 
The author concluded that the rocks of the Malvern Hills 


ellows of | 
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part of an old dis 
of volcanic 
composed 


trict consisting of plutonic and, 
possibly, rocks associated with tuffs, sedimentary 
rocks mainly or wholly of eruptive materials, and 
grits and sandstones ; that the structural planes in these rocks 
(sometimes certainly, at others possibly) indicate planes of strati- 
y reser and that the nage eonie. - many cases if not in all, 
denotes lamination due to d -_ sit either in water or on land 
seulanen, probably more or les oe or altered by the 
movements which produced subsidences, and 
fiexures prevalent in the rang . alleged conversion of 
crystalline schists into seta rocks Sounty Galway, by Dr. 
C. Callaway.—A preliminary inquiry into the genesis of the 
crystalline schists of Malvern Hills, by Dr. C. Callaway. 
The author’s researcl amongst the cr line rocks of Con- 
naught had suggested certain lines tigation which had 
subsequently been followed out in the Malvern district. He had 
satisfied himself that many the Malvern had been 
formed out of igneous rocks; but at present he limited himself 
to certain varieties. The materials fr m which these schists were 
produced were diorite ‘ granite, and felsite. 
The metamorphism had been broug! about by lateral pre 
Evidence of this was seen i intense contortion of granite 
veins and in the effe crushing as observed under the 
microsc¢ metamorphism were divided 
into two groups nple schists, or those formed from one 
kind of rock. (2) ed by the intrusion of 
veins, which had acc ressure. Veins of 
diorite in diorite prodi ss, and veins of 
granite in diorite iginated oe” > Mlorite-gnetss. It was 
further noted that ) yt i irieties of schist 
occurred in the vicinity masses to which they 
were most nearly r ‘mineral composition ; (2) the 
mineral banding of tl 1 the field was more like vein- 
structure than stratification. The aut the received 
view of the age of t ist The parallel structure was 
clearly antecedent to the och, and the occurrence of 
similar rocks as soe ts i he Uriconian conglomerate of 
Shropshire seemed to indicate that the Malvernian schists were 
older Archean, The readit f this paper 1 followed by a 

| Hicks, Colonel 


represent 
epresent 


of inves 


schists 


ssure. 


ype. The the 


parallelism 


hor accepted 


discussion in which the Pre 

McMahon, Dr. Callaway, a 
Entomological Society, i 

President, in the chair.—Mr. Fran 


H. Leech, B.A., F.L.S., 


6.—Dr. David Sharp, 
Galton, F.R.S., Mr. J. 
and Mr. G. S. Parkinson, were 
elected Fellows. —Mr., S. Stevens exhibited specimens of Arctia 
mendica, collected in tl inty of Cork. The peculiarity of 
the Cork form of the sp¢ i at the majority of the males are 
as white as the female of the English form, and the typical black 
or English form appears to be unknown in Cork.- Mr. 
McLachlan exhibited a zinc box used by ‘rs for the purpose 
of keeping living flies in, which he tho 1ight be adapted to 
practical use in the field by entom« ol gists. - . G. T. Porritt 
exhibited specimens of Aydernia Hudders- 
field. All the females and a large p1 » males were 
of the dark variety fzscata, whi unknown 
in Yorkshire, but which now seeme ginal 
type. Mr. Jenner-Weir and Lord oth remarked 
that the number of melanic forms appeare be on the increase 
in the north, and suggested explanations of the a »bable causes 
of such increase. Gervase F. Mathew, R.N., exhibited 
several new species of Rhopa ulocera taken by him in the Solo mon 
Islands during the visits t islands of H.M.S. £ 

in 1882 and 1883. Amongs species of 
Mycalesis, Messarus, Rhin / ; 
Pieris, Papilio, &c.—Mr. 
and hairy lepidopterous 1: 
Hickson, and made remarks urticating properties of 
the hairs of the species, which were said by the natives to 
produce symptoms similar to those of ery sipelas if the larva was 
handled. Lord Walsingham, Mr. McLachlan, Dr. F. A. 
Dixey, Mr. Jenner-Weir, Dr. Sharp, Mr. Slater, and Mr. 
Poulton, took part in a discussion as to whether urtication 
was due to the mechanical action of the hairs in the skin, 
or to the presence ,of formic acid, or some other irritant 
poison, in glands at the base of the hairs. There appeared to 
be no doubt that in some species the irritation caused by 
handling them was merely due to the mechanical action of the 
hairs.—Mr. P. Crowley exhibited a collection of Lepidoptera 
recently received from West Africa, including several new or 
undescribed species of Myk Diadema, Harma, Rhomatleo- 


almost 


tne ori 


exhibited» a i 
from Celebes by Dr. 


thris, 
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soma, &c.—Mr. H. Goss announced the capture by Mr. G. D. 
Tait, at Oporto, of a specimen of Axnosia plexippus, and re- 
marked that, although some twenty specimens had been cau zht 
in the South of England, only two specimens had been previously 
recorded from the continent of Europe.—Lord Walsingham 
read a paper entitled ‘‘ A Revision of the Genera Acroluphus 
(Poey) and Anarhora (Clem.)” ; and exhibited about twenty 
new species of these and allied genera. Mr. Stainton made 
some remarks on the genera, and said he was glad Lord 
Walsingham was working at them and their allies.—Mr. 
Poulton read “ Notes in 1886 on Lepidopterous Larve.” In the 
discussion which ensued, Lord Walsingham referred at some 
length to instances of protective resemblance in larvae, and 
alluded to the existence in certain species, especially of the 
genus Melitea, of prothoracic glands.—Dr. F. A. Dixey re- 
marked on the extraordinary powers of contraction which 
appeared to be possessed by the retractor muscle of the flagellum 
in D. vinula, and inquired whether any corresponding pecu- 
liarities of minute structure had been observed init. The dis- 
cussion was continued by Mr. G. F. Mathew, Mr. W. White, 
Dr. Sharp, Mr. Porritt, and others. 


PARIS 

Academy of Sciences, April 18.—M. Janssen, President, 
in the chair. —On an absolute unity of time ; electric standards 
of time and chronoscopes of their variations, by M. Lippmann. 
It is shown that from the study of certain electric phenomena an 
absolute invariable unity of time may be obtained. ‘The electric 
apparatus here described yields more accurate results than the 
best constructed astronomical clock. It has the further advant- 
age of indicating, recording, and, where needed, automatically 
correcting, its variations of velocity.—Solar observations made at 
Rome during the first quarter of the year 1887, by M. Tacchini. 
The period of minimum activity for the spots and faculz, as 
recorded in November 1886, has continued throughout the first 
three months of 1887. The protuberances also continued to de- 
cline during the same period.—On antipyrine, an antidote against 
pain, by M. Germain Sée. Antipyrine, with the formula 
C,,Aj2.N.0, discovered by Knorr in 1884, is shown to be not 
only a good febrifuge, but also a most efficacious remedy for 
gout, rheumatism, and similar affections. —On the earthquake of 
February 23. by M. J. L. Soret. Certain derangements of the 
telephonic apparatus in the central office at Cannes seem to show 
that the violent shock which occurred at 5.50 a.m. was accom- 
panied by strong electric discharges.—On a special circumstance 
connected with the production of the bicarbonate of soda, by 
M. Paul de Mondésir. An experiment here described shows 
that the carbonate of soda, combined with a single equivalent of 
water, scarcely absorbs carbonic acid at the ordinary tempera- 
ture at all. But when it is mixed with a slight portion of dry 
bicarbonate the reaction on the contrary begins at once, and with 
an energy in direct proportion to the quantity of the bicarbonate 
and the thoroughness of the mixture.—Method of determining 
the relative value of the four unities of chemical action of the 
atom of carbon, by M. Louis Henry. At the base of the 
doctrines of organic chemistry as now understood lie the two 
principles of the quadrivalence of the atom of carbon, and the 
identity in value of its four unities of chemical action. The 
former is an accepted fact proved by experiment, while the latter 
is far from possessing the same degree of objective certainty. 
The author here proposes a method by means of which its truth 
may be rigorously determined.—Artificial reproduction of rose- 
red spinel (balas ruby), by M. Stanislas Meunier. The author, 
who has been for several years incidentally occupied with the 
synthesis of spinel, has lately again attacked the problem in a 
way quite different from his first method. He now crystallises 
the aluminate of magnesia, tinted a rose colour by traces of 
chromium, the result being a stone absolutely identical with the 
balas ruby of nature. The experiment here described has 
already been varied in several ways, yielding a series of products, 
such as the aluminates of zinc, iron, &c., besides secondary com- 
pounds, whose study is still in progress. —On the functions of 
the semicircular ducts, by M. J. Steiner. From experiments 
made on Crustaceans at the Zoological Station at Naples, the 
author shows that these organs exercise little or no influence on 
the locomotion of the lower animals, as supposed by Delage, 
Viguer, and others.—On a station of the Stone Age discovered 
at Chaville, by M. E. Emile Riviére. This station of Chaville 
lies on the skirt of the wood of like name on the right side of the 
road between Paris and Versailles. Here the author has just 
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discovered a large number of flint implements of the Neolithic 
epoch, scrapers, knives, arrow-heads, and the like. All lay on 
or near the surface, and were of a more or less deep gray colour, 
some showing clear traces of the action of fire. They ‘closely 
resemble the objects found by the author at the Neolithic station 
of Trou-au-Loup, Clamart, in 1884-85. Amongst them was a 
small fragment of black, siliceous pottery without any ornamenta- 
tion, and also perfectly analogous to the pottery of the Neolithic 
beds in the same neighbourhood.—The members of the Inter- 
national Conference on Celestial Photography were present at 
the sitting, and were welcomed by the President in an appro- 
priate address dwelling especially on the importance for 
astronomy of the photographic labours of MM. Henry, of Paris, 


Hyderabad, Kashmir, Sikkim, and Nepal: Sir R. Temple and Capt 
R, C. Temple (Allen).—Geology of England and Wales, 2nd edition : Hj 
Woodward (Philip).—An Elementary Treatise on the Mathematical Theory 
of Perfectly Elastic Solids: W. J. Ibbetson (Macmillan).—Dynamics for 
Beginners; Rev. J. B. Lock (Macmillan).—Catalogue of Lizards, 2nd 
edition, vol. iii. : G. A. Boulenger (British Museum).—Mineral Resources of 
the United States, 1885 (Washington).—Photography of Bacteria: E, M 
Crookshank (Lewis).—Chemistry for Beginners: R. L. Taylor (Low).— 
Woodland Tales: J. Stinde (Unwin).—Geological and Natural History 
Survey of Minnesota, 13th and 14th Annual Reports: W. H. Winchell 
(St. Paul).—Longmans’ New Geographical Readers, Standard VII. (Long- 
mans).—The Prevention of Consumption: C. Candler (K. Paul).—Picto- 
graphs of the North American Indians: G. Mallery (Washington).—Der 
Bau des Menschen: Dr. R. Wiedersheim (Williams and Norgate),— 
Thomas Young: Prof. Tyndall.—Oberpliocin-Flora aus den Bauzruben 
des Klirbeckens bei Niederrad und der Schleuse bei Héchst A. M.: Drs 
Geyler and Kinkelin (Frankfort).—The Eruption of Krakatad: E. D 
Archibald.—City Government of St. Louis : M. S. Snow (Baltimore).—Notes 
to Accompany a Geological Map of Northern Canada: G. M. Dawson 
(Montreal) —Etude Numérique des Concours de Compensation de Chrono- 
métres: G. Cellérier (Genéve).—Journal of the Royal Statistical Society, 
March (Stanford).—Zeitschrift fiir Wissenschaftliche Zoologie, xlv. Band, 
2 Heft (Leipzig).—Bulletin de l’Académie Royale des Sciences de Belgique, 
No. 3 (Bruxelles). . 
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GRACE’S NEW DIRECT VISION 


SPEC 


Q ‘ 
dohn -/rrowning 
3 Sirand Lonoon. 
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Mr. JOHN BROWNING begs to direct attention to the 


| advantages of this very powerful, portable, and efficient Instru- 


ment, which will divide the Sodium lines or the D lines in the 


| Solar Spectrum, and show the Rain-Band as Separate Lines ; it 


is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectio- 
scope can be used. 

Price in Morocco Leather Case, £3 8s. 6d. 
Illustrated Catal of Spectroscopes sent post free, Sixpence. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 





UNIVERSITY OF MELBOURNE. 
CHAIR OF BIOLOGY. 

The University of Melbourne having created a PROFESSORSHIP of 
BIOLOGY, Candidates for the appointment to the new Chair are requested 
to address their written applications, with testimonials, to the undersigned. 
The duties of the Professor will be— 

(t) To deliver such Lectures in Biology, and to conduct such laboratory 
work in that subject, as may from time to time be specified in the Statutes 
and Regulations of the University, or in the details of the subjects pre- 
scribed by the Professorial Board and authorised by the Council. 

(2) To act as Examiner in Biology at all University Examinations. 

The Professor will have the assistance of a Demonstrator. 


Particulars relating to emoluments, tenure of office, &c., may be had upon 
application, 


— : GRAHAM BERRY, Agent-General for Victoria. 
4 Victoria Chambers, Victoria Street, Westminster, S.W 


SEISMOGRAPHS. 


These instruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Observatory of the University 
of Tokio, where some of them have been in use since 1£80. The forms now 
offered contain many improvements in detail, suggested by experience cf 
earthquake measurement in Japan. 

—: fully-illustrated description and list of prices will be sent on applica- 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Cephal« siphon limnias, with d drawit Z 
and description. He also sent out Argulus foliaceus, Dendrosoma rad 
Acineta grandis, Opercularia nutans, Limnias ceratop hy li, Step shanoceros 
Eichhornii, Brachionus urceolaris, Hydatina senta, Cordylo ph ora I: i 
Spongilla fluviatilis, Volvox globator; also Hydra, Ameeba, Vortic 
Cray fish, and other Specimens for (Huxley and Martin’s) Biological Labora 
tory work. 

Weekly Announcements will be made in this place cf Organisms T.B. is 
supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tules in Course of Six Months for Subscription of £1 1s. 
or Twelve Tules for ics. Cd. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
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PROCEEDINGS OF THE SOCIETY FOR 
PSYCHICAL RESEARCH. 

PART X. PRICE 3s. 
Cont 
ht of Hypnotic Suggestion. 


ENTS. 


. Human Personality in the Lig Py Frederic 
W. H. Myers. 


. On some Physical Phene 
nessed by the Author. 


mena commonty called Spiritualistic, wit 
By Prof. W. F. Barrett. 
Note on the above Paper, by we of. Balfour Stews art, F.R S. 

- Results of a Personal Investigation into the ‘‘ Physical Phenomena’ c 
of Spiritualism, with some Critic al Remarks on the Evidence fir 
the Genuineness of such Phenomena. By Mrs. H. Sidgwic 

’, The Possibilities of Mal-observation in Relation to Evidenc 
Phenomena cf Spiritualism. By Charles C. Massey. 

Note on the above Paper, by Prof. H. Sidgwick, 
Discussion. 
’, Experiments in Muscle-Reading and Thought-Transference. 
essoir. 
‘I. On Telepathic Hypnotism, and its Relation to other Forms of 
Hypnotic Suggestion. By Frederic W. H. Myers. 
VII. The Calculus of Probabilities applied to Psychical Research, II. 
F. Y. Edgeworth. 


a the 
and further 


By Max 


By 


ALSO NOW READY. 
Two Vols., demy 8vo. Price ars. 
PHANTASMS OF THE LIVING. 


Lond ‘Se RSReR FOR. Ludgate Hill 


in One Volume, large 8vo, with 30 ieiiiailinie. price 155., 


Now Ready, 
Handsomely Bcund in Cloth, Gilt Top, 


‘OUR TEMPERAMENTS 


THEIR STUDY AND THEIR TEACHING. 


A POPULAR OUTLINE. 


ALEXANDER STEWART, F.R.C.S. EDIN. 
CONTENTS: 

Preliminary,—General View of the Temperaments.—The Temperament 
and Mind.—Scheme of the Four Pure Temperzments.—A Methodica? 
Arrangem ent of their Physical and Mental Characteristics. —Observati« n 
on the Scheme.—The Nervous ‘lemperament.—The Ccmpound Tempera 
ments.—Modificaticn of the Temeers ument.—The Organs of the Tempera- 
Temperaments available in—Fducation,—The Choice of a 
Profession,—The Promotion cf Hes alth.—The U:e of the Word Tempera- 
ment.—Word, Biographic, or Temperament Portraiture. 

ILLUSTRATIONS :—A Selecticn from Lodge’s Historical Portraits, showirg 
the Chief Forms of Faces. 


CROSBY LOCKWOOD & CO., 7, Stationer 


ments.—The 


s’ Hall Court. 


d ) 
QQ a b 

Mathematical Instrument Manufacturer to H.M. Government, Council of 

India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 

Illustrated Price List Post Free. 


W. F. S. obtained the cnly Medal in the Great Fxhibition of 1£€:2 
Excellence of Constructic n of Mathematical Instruments, ar d the only 
Gotp Mepat in the International Inventions Exhibition 1£85 for Mathe 
matical Work. 


Address :—GREAT TURNSTILE, HOLIORN, 


fer 


LONICN, W.C. 
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MINERALS AND STONE 
IMPLEMENTS. 
MR.BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medai, 1862 
GEM3 AND PRECIOUS STONES OF EVERY DESCRIPTION. 


BRYCE-WRIGHT, 


Minzralogist ana Expert in Frecious Stones, 
204, R GENT STREET, LORDOR, w. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, E.C 








HOW & CO.’S 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
M‘CRO-PETROLOGY.—Seetions of Pitchstones, bsidians, Granires, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachyiites, T rachytes, 


Andesites, Porphyrites. Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin e- 
stones, &c., price rs. 6d. each. 


JAMES HOW & CO., 
SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


G ological Collectionsespecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, 
83, CHARLOTTE STREET, FITZROY SQUARE, LONDON. | 
Established d 27 Ye Years i in London. 


73, FARRINGDON STREET, Lo> 


- BEAUTIFUL, NEW, AND RARE © 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens he 
has just received, comprising— 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS.- 
SITE, PY ROMORPHITE, DESCLOIZITE, SYIOLZITE, AR- 
GENTITE, STEPHANITE, A Ak napa RED VAN ADINI TE, | 
OWAROWITE, Canapa, TOPAZES from Pixe’s Peak, and Brilliant 
Doubly-T: erminated RUTILES. 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTON ES, Very ‘Large CHALCEDONY containing 
Liquid. 

FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 


Collections, Hammers, Chisels, and Blowpipe Apparatus 

PRIVATE LESSONS AND EVENING CLASSES. | 
CATALOGUES ON APPLICATION. 

SAMUEL HENSON, 


277, STRAND, LONDON, 
Oppesice Norfolk Street. 





ZEISS MICROSCOPE STANDS in STOCK 
Verified Objectives, ordinary 


HUME, Lothian 


in handsome Nickel mounted Cabinets. 


and the new Apochromatic. List, W. Optician, 


Street, Edinburgh. 


| in Germany dec 


| TURIST a first-cla 


| Conducted by C. G. BARRETT, J 


address. 
| 


| Very fluid ink, used 


ROCKS, MINERALS, FOSSILS. 


BE. oH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, nssagpcs icles ROAD, eter vtrnitetee- S.W. 
Recent Aci sranulite,— n 3 
coche e 


istose and ordinary 
ks, Cornwall; See- 
sour Con LECTION of 


| Fossils. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY: 


Edited by Joun T. CarRINGTON, 
With the Assistance of 

FREDERICK Bonp, F.Z.S. RICHARD 

Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 

F. BucHANAN White, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ’Life- Histories ; occurrence of Rarities, &c.; there are Monthly 


South. 


| Lists of Duplicatesand Desiderata. 


WooncuT ILLustraTions and occasional] LITHOGRAPHED and CHRomo- 


| LiTHOsRAPHED PLATES. 


MARSH: ALL, & CO., Stationers’ Hall Court. 
se « HANSA, = 


-ndent professional paper 
jects. Essays, Critiques, 
t upon the ‘development 
lay one Number in 
ription at any time ; 
Price 12s. for twelve 
by this paper; considerable 
ss Office: Aug. Meyer and 
’ Edited by W. von FREEDEN M.R., 


SIMPKIN, 


Published since 


Reviews, Repx 

of Maritime Aff. 
4to at least ; fre 
preceding number 
months. Ac dvertise r 
abatement for 
Dieckmann, Ha 
Ham} yurg, Alexar 


NORTH ‘BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 


The AGRICULTURIST is published every Wedr 1esday afternoonin time 
for the Evening Mails, an id contains Reports of al! the principal British and 





| [rish Markets of the week. 


Thespecial attentionof Land Agentsisdirectedtothe AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themze!ves to Farmers will find the AGRICUL 
medium for reaching that Class. 

Price 3d. By post 344. 


Offices—37 
London. E. od 


THE EN TOMOLOGIST” Ss MONTHLY 
MAGAZINE. 


, 24 pages 8vo, with occasional Illustrations. 
W. DoveGtas, R. McLacutan, F.R.S., 
E. Saunpers, F.L.S., and H. T. Stainton, F.R.S. 
This Magazine, commer nced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects cf 


Annual Subscription, payable in advance, 145. 


7, High Street, Edinburgh ; and 145, Queen Victoria Stree , 
Money Orders payable to C. and R. ANDFRSON 


Price Sixpence, Monthly 


the British Isles. 


Subscription—Six Shillings per Volume, post free. The volumes cou- 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be ot tained by purchasers of 
the entire set to date, at the increased price of 10S. €ac h; the succeeding 
vols. may be had separately or together, at 75. eac 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &e., should be sent to the Editors atthe above 
Excellent Copies of the actual, natural Handwriting, ai:o 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


with ordinary pen and paper. Auto-Circularsresemble 


Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London,and 52, Princess Street, Manchester. 


written letters. 





NATURE 


[Vov. 4, 1886 





MESSRS. MACMILLAN & CO 


NATURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS IN. By Professor BALFOUR STEWART, F.R.S., and 
W. W. HALDANE GEE, B Sc. Crown 8vo. 
Part —GENERAL PHYSICAL PRUCESSES. 6s. 
Part IIL—ELECTRICITY AND MAGNETISM. 
Part III.—PTICS, HEAT, AND SOUND 
A SCHOOL COURSE OF PR: ACTIC: AL 
PHYSICS. By the same Authors. [ln preparation. 
ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeenin 1983-1885. By GE ORGE GABRIEL STOKES, M.A.. 
P.R.S., &c., Fellow of ve -mbroke College, wae Lucasian Professor of 
Mathematic s in the U niversity of Cambrid First Course. ON THE 
Nature oF Licgut.—Sece ad Course. On Licut as A Means or 
INVESTIGATION. Crown 8vo. 23. 6d oe a 
THIRD COURSE. On 


THE Banericiat Errects or Licur. 
MECHANICAL THEORY OF 


n the press. 
CLAUSIUS. Trans ang by WAL TER R. 


HEAT. By R. 
| Crown 8vo. 


BRUWNE, M.A., 
Fellow of Trinity College. Cambridge. 


[/n the press. 


[ln prepara't 


late 

10s. 6d 

HEAT. By P. ¢ Part, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s Col'ege, Cambridge, Professor of Natural Philo- 
sophy inthe University of Edinburgh. Crown 8vo 6s 

LIGHT; A COURSE OF EXPER IMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 2co Engravings and Coloured Plates. Crown 8vo. 


7s. 6d. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


CHEMISTRY, 

THE STUDY OF CHEMISTRY, INTRO- 
DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 
Johns Hopkins University, Crown 8vo. 6s. 6a. 

COMPOUNDS OF CARBON; or, Organic 
Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY 
THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiol gy in the University of Can bri dge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited by 
AvaAM SepvGwick, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER Hrape, Demonstrator in the Morpho- 
logical Lab , of the University of Cambridge. With Illustrations. 


Crown 8vo. tos. 6¢ 
COURSE ‘OF PRACTICAI, INSTRUCTION 
By THOMAS HENRY HUX- 


IN ELEMENTARY BIOLOGY. 
MARTIN, M.B., D.Sc. New 


F.R.S., assisted by H. ae 
Edition, revised. Crown 8v 
A COURSE OF EL E ME NTARY PRACTICAL 
4 a HAEL FOSTER, M.D. Sec. R.S., 


PHYSIOLOG 3 Ry Pre 
F.R.S., —— of Trinity College, 


&c., and J. N. I ANGLE 
Cambridge. Fifth Edition. Crown 8vo. 78 bd. 
AN INTRODUCTION TO THE OSTEOLOGY 
FLOWER, 
1.L.D., F.R.S., Director of the Natural History Departments of the 


OF THE MAMMALIA. By Bho gs HENRY 

British Muse um, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 


of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphol: gy 
of Vertebrates and Strickland Curator in the University of Cambridge. 


Crown 8vo. ros. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant trofessor of Zoology. 
Normal School of Science and Roy al School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S. Royal gto. 14s 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the “wr ae of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 

A COURSE OF PRAC t ICAL INSTRUCTION 
IN BOTANY. By F. 0. BOWER, M.A., F.L.S., Professor of 

Jotany_in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. ‘T. Tuise-tton Dyer, M.A., C.M.G., 
F.R.S.. F.L.S., Director of the Royal Gardens, Kew. 
Part L—PHANEROGAMA—PTERIDOPHYTA. Crown 8vo, 6s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By ProfessorASA GRAY, LL.D. 8vo. 10s. 6d. 


. 8 MANUALS For STUDENTS. 


THE STUDENT’S FLORA OF Hes BRITISH 
ISLANDS. Fy Sir J. D. HOOKER, K.C.S.L, » M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. 10s. 6d. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIE . OL oy R, F.R S., &c., Professor of Botany in a 
College. London, &c. With ]] lustratio ms, Extra feap. 8vo. 6s. 6d. 

DOMEST IC ‘BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food 
= “Wt hy z, Medici ne, an id Manufacturing Purposes. By JOHN SMITH, 

5., &c. With Illustrations. New Issue. Crown §vo. 12s. 6d. 

EU PROP EAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society «f London, &c. With Copper Plate I}lustra- 


tions. Crown 8vo. tos. 67. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARI IES AND PRINCIPAL SYNONYMS. 
Keprinted from the Handbcok of European Butterflies. Crown &vo. 1s. 

MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anat omy and Physiology in the 
Medical ~chool of St. Bartholomew’s Hospital, London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. a L i D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 

PHYSIOGRAPHY AND GEOLOGY. 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous Illus er ons, and Coloured Plates. New and Cheaper -Edition. 
Crown 8vo. 

CLASS-B OOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practical 
Geoiogy, London, formerly Murchison Professor of Geology and Miner- 
alogy in the University of Ex h, &c. With upwards of 200 New 
Illustrations. Crown 8vo. ros. 


AGRICULTURE. 
AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Se., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School o ines, South Kensington Museum. 
laden fiir die Agriculture Chemische Analyse, von 


Founded upon Zeit 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 


POLITICAL ECONOMY. 

A MANUAL OF POLITICAL ECONOMY. 
Right - n. HENRY FAWCETT, F.R.S. 
with a chapter on * 
and an Index. ae ded n 8vo. 

A BRIEF EXT- B OOK OF POLITICAL 
ECONOMY. By a RANCIS A. WALKER, M.A., Ph.D., Author of 
‘*Money,” ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., Knightbridge Professor of Moral Philosophy in the University 
of Cambridge, Author of “ The Methods of > a ” “The Principles 
of Political Economy,” &c. Crown 8vo. 3s 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE. BD., D.Sc. 
(Edin.),* Ex-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown Svo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


* HISTORY 

SHORT HISTORY OF THE ENGLISH 
PEDPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6¢ 
117th J housand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By c W.A. TAIT, 
M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 


By 
Sixth Edition, revised, 
State S ci - sm and the Nationalisation of the Land,” 


*.* Other Volumes to follow. 
MACMILLAN & CO., LONDON. 
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SUBSCRIPTIONS TO “NATURE.” KING’S COLLEGE, LONDON. 


da. a ee - ; " 
Yearly i Ae — : 28 o EVENING CLASSES IN SCIENCE. 
Half- yearly se 6 ee ew ee e+ 8 14 6 The foll wing among other Classes will be held during the Win 
Quarterly. . 1... 22. oaew F 6 i 6-87 : 


To the United States, the Seietinaae, ts &e. : 


i... ee ‘ : ‘ ae : . 2 in. We 
Half-yearly «6 2 ee ee ee ee ee TS se and Mineralogy - <a ae: cos Ss POR Witte: ML 
ee . , ove «» H. Tomlinson, B.A. 


Quarterly. .... bate 4 
PI >0 a ‘ ». F. Herroun. 
To India, China, and ites — rysiolo wc: sue aes aes casa We 
, “ , “or Pr uses apply to the Secretary, J. W. CUNNINGHAM, Esq., 
TOE 2k RES ie . 32 7 “Pini . 
nn a a ee 


Quarterly . 8 , aan 

CHARGES FOR ADVERTISEMENTS. | ah ik i J, ORME & C0,, 

Three Lines in Column 2s. 6d. 9d. per a ; | H.' i 65, BARBICAN, LONDON. 
One-Eighth Page, or Quarter Column. . . .o0 18 in| 


Quarter Page, or Halfa Column... ...1 15 7 ' ———_ 

Half a Page, ora Column. . . + Se we wl } " ; 

Whole Page. . . . ; - eect MANUFACTURERS 
Money Orders souls to MACMILLAN & CO. " oe 

OFFICE: 29, BEDFoRD STREET, STRAND, W.C. IMPORTERS 


— | iM tha OF 
Diary of Societies | a Scientific Apparatus 
LoNDON Hi i a8) AND 


THURSDAY, NovEMBER 4. i ! 
LinnEAN Society, at 8.—The Natural History of the Genus Dero: Edw: 1 t H C H E M | CA LS. 
C. Bousfield.—Berberidacez Japonice: Tokutaro Ito. C nica he 1 it 
by W. 'T. Thiselton Dyer, C.M.G., F.L.S.—On the Genus Lophopus, " 4 i aint 
with a Description and Re ew on a New Species from New South MT Vk sa Hi 
Wales: Stuart O. Ridley, F.L. : ae a t BAKE R’S 
CuemMIcAL Society, at 8.— Rese iis on the Laws of Substituti in th ‘ AT iy H 
Naphthalene Series, No. II. : Dr. H. E. Armstrong, W, P. V e. B.Sc., H Rh Ve | | 
and S. Williamson.—(a) The Hydrolysis of Sulphonic Acids; (4) The | i } 
Action of Bromine on ‘lolueneparasu/phonic Acid: Dr. A. K iller. . PATENT CALORIMETER, 
FRIDAY, November 5. 4. ! A NEW p : 
Grotocists’ ASSOCIATION, at 8.—On the Erosion of the Coasts of Englar } f B-lihes ANE APPARATUS 
and Wales: W. Topley, F.G.S } For demonstrating to Science 
MONDAY, November 8. 4 aid Classes problems in Specific 
Similz mK Heat. 




















RovaL GEOGRAPHICAL Society, at 
Geography of the Great Oceans: J. Y 
TUESDAY, NoveMBER 0. 2; ) ee 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of Dr. Otto Finsch’s | , | ; F For full particulars write to the 
Casts of Natives of the Pacific Islands : Prof. Flower, < L.D., F.R.S.—An |} fe zs 
Interpreta ation of one of the Copan Monuments: Dr. E. T. Hamy.—The t SOLE AGENTS— 


Aborigines of Hispaniola: H. Ling Roth. 


InsTITUTION OF CIVIL ENGINEERS, at 8.—Inaugural Address: Edward ve 7 = 
Woods. WEDNESDAY, Novenver so ° es " tT i RAH J. ORME & CO., 
RovaL MicroscopicaL Society, at ’.—Cl ssification and .Spiculation of * : = = — 65, Barbican, London, E.C. 


the Monaxonid Sponges of the Challenger: S. O. Ridle — my and 
Physiology of the Monaxonid Sponges of the Chadlenger: A. Dendy.— 


On the Sorra Parasite: Dr. Crookshank. : : 
ubnenaY. Mectue ws. | Complete Price List of Apparatus and 
Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—The Pre- Chemicals, 2s. 6d. 


determination of the Characteristics of a Dynamo: Gisbert Kapp 


SATURDAY, November 13. 
Pavercas, Society, at 3.—Note on the Internal Capacity of Thermometers : SPECTACLES I. OPHTHALMIC 
A. W. Clayden. —On “the Peculiar Sunrise Shadows of Adam’s Peak in IRREGULARITIES. 
Sans Hon. Ralph Abercromby. 
. JOHNSON, Ophthalmic Optician, received the HIGHEST and 
ONLY AWARD grantedfor SPECTACLES in LONDON, Internationa} 


a Exhibition, 1862. 
& Patronised by the most eminent Oculists and Medical Men 


PATENT W. JOHNSON, Optician to the University Hospital, 
Silico-Carbon Acidless 188, TOTTENHAM COURT ROAD. 


BATTE RY a i meres vaceoacanicanel mean 


MICROSCOPIC work, 
Reduced price £3 15s. 











For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
COXETER & SON, ULCERS. If effectually rubbed on the Neck and Chest, it cures 
J 4-6,Grafton St.,GowerSt., | SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 

LONDON, W.C. GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


1L LUSTRATED, CLASSIFIED, DESCRIPTIVE 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


LONDON, W.C. 





Astronomical Telescopes, &c. » DISEASE GERMS 


C. BAKER, 
244, HIGH HOLBORN, LONDON, 


Begs to call the attention of Astronomers to his 


SECOND-HAND ASTRONOMICAL TELESCOPES 


By COOKE, ROSS, DOLLOND, and other Eminent Makers. 
ALSI, 


TRANSIT INSTRUMENTS, &c., 

By TROUGHTON AND SIMMS and ot 
ASTRO-CLOCKS 

3y DENT and other celebrated M akers. 


CATALOGUES OF SAME | FREE 4) POST. —__ 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, EIC., 


15, KREMLIN DRIV E, TUE BROOK, LIVE RPOOL. 
SPECIALITIES. 


Completely Disarticulated Skeleton ung Jaguar, each individual 
Bone movable ; natural positic 

Complete Secti wok Cat, one! si 

Fowl Skull fully disarticulated, 
after PARKE! 

Limulus Homarus, rene —ne 
ttered after Huxiey and Ray LANKEST! 
1WO GOLD MI DAL S AW ARDE DL Iv ERPOOL EXHIBITION. 


_Specin vens for Sale. 


ELEGANT. ‘SCIENTIFIC PRESENT.— 
FA‘ a of the celebrate DIAMONDS of the WORLD. 
White yr vye oure — nty-eig a wrought in Crystal Gis of great 
lustre. In han : Morocc re ase, with De scriptive Catalogue, price 


2 12 Fae 5 DAMON, .G. . Weymouth. 





er disarticulated. 
le in Groups ; 


, and Scorpio, fully disarticulated ; 


it 


BERKHAMPSTED ) SCHOOL, # HERTS. 


I'wenty-eight miles from Eustor FOC ‘ hips gad Salaam, 
Laboratory, heated swimming ‘bath, we rkshop, &e. £52 perannum., 
Address, Head- Master. 


No Boiler. 
No Explosion. 
No Danger. 


No Nuisance. 


very LARGE STi IK of 


other Makers, together with several | 


lettered | 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College, London. 


| OUR MORALITY AND THE MORAL QUESTION, 2;, 6d, 
100 FIGUKES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL. 
CULOUS DISORDERS, Diagnosis and Treatment. Now Reacy, - 
SLIGHT AILMENTS. 


55 
HOW TO WORK tp mon THE MICROSCOPE. 
Plates. 21s. (Harrison and S 


THE MICROSCOPE IN ME DICINE. 86 Plates. 215, 
BIOPLASM : Introduction to Medicine and Physiology. 5 
PROTOPLASM., (New Editicn preparing.) 

ON LIFE AND ON VITAL ACTION, ‘5s. 

THE MYSTERY OF LIFE. 3s. 6d. 


Pp. 27%. 


| LIFE THEORIES AND RE LIG IOUS THOUGHT. 53. 6/, 


THE “MACHINERY” OF LIFE. 2s. 
(Soiled Copies only.) 
ndon : J: & A. CHURCHILL. 


A NEW AID TO THE STUDY OF 


Just Published, 
‘PHILIPS’ PLANISPHERE. 


Showing ata glance the Principal Stars visible from our Latitude for every 
hour in the ye ar also the position of the Sun on the Ecliptic for 
every day, with the time of Sunrise and Sunset. 


8s. 62. 


THE STARS. 


The Stars are clearly printed in white on a dark ground. 
@ > 


Handsomely and strongly made, with full explanations. Price 2s, 


| GEORGE PHILIP & SON, 32, Fleet Street, London; and 45-51, South 


Castle Street, Li iverpool 


New Bo ok, Just Published, 3s. 6c. 


REV. F. G. JENYNS’ BOOK ON BEES: 


Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Keeyers’ 
Association. 

WELLS GARDNER, DARTON, & CO., Paternoster Buildings 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &&.—C. HERBERT, English and Foreign Bookseller, 315, 
Goswell Road, London, E.C. Catalo; gue free on receipt of wo star ys 
Libraries, Old Books, and Parchments “Purchased. 





‘THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

/riginal Articles by well-known naturalists in every branch of soclogy ; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits cf the species ; aud 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Revicws 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in various branches of sooluxy. 
Chere are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 





It requires no 
Skilled Labour, 
Little Attention, 





HEALTH 


HARVEY & PEAK, 
[By Appointment to the Royal Institution of Great Britain, ] 
SUCCESSORS TO W. LADD & CO., 

BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTL ‘RERS OF 

LARGE NICOL PRISM POLARISCOPES with latest improvements. 

HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE. 
WIMSHURST AND VOSS INDUCTION MACHINES. 

CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 


Lilustrated Catalogue, Revised Edition, per post 8d. 


PRIZE MEDAL} 
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EXHIBITION. 
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WESSRS. MACMILLAN & GO,’S SCIENCE GLASS-BOOKS. 


ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., F.R.S., late Astronomer-Royal. 
With numerous Illustrations. Fceap. 8vo. 4s. 6a. Es 
ASTRONOMY.—ELEMENTARY LESSONS IN ASTRONOMY. By J. Norman Lockyer, F.R.S. 


New Edition. With numerous Illustrations. Feap. 8v ss. 6d. (Questions on, 1s. 6¢.) 


PHYSIOLOGY.—ELEMENTARY : sencies IN PHYSIOLOGY. By THomas Henry Hux ey, F.R.S. 


New Edition. With numerous Illustrations. Feap. Svo. 4s. 6d. (Questions on, 1s. 6d.) 


ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By Sr. Georce Mivart, F.R.S. With 


numerous Illustrations. Fcap. &vo. 6s. 6d. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscor, F.R.S. 


New Edition. With numerous Illustrations Fcap. 8vo. 4s. 6a. Problems adapted to the same, by Professor THORPE. With Key 


134 no. 2s. 
OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMIS ney. By F. Jones. 
With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Feap. vo. 
QUESTIONS ON CHEMISTRY. A Series of Problems and E xercises in Inor, ganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Feap. 8vo. 3s. 
CHEMICAL THEQRY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 6d. 
PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFour Stewart, F.R.S. New 
Edition. With numerous Illustrations. Fcap, 8vo. 4s. 67. (Questions on, 2s.) 
ELECTRICITY AND MAGNETISM. ihe E wet RICITY AND MAGNETISM. 3y Professor 
SILVANUS THOMPSON. With numerous Illustrations. Feap. 8 45. 6 


ELECTRICITY AND M:z AGNETISM, ABSOLU TE MEASUREMENTS IN. _ By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3 
ELECTRIC LIGHT ARITHMETIC. “By R. E. Day, M.A. Pott 8vo. 2s. 


HEAT AND ELECTRICITY.—A COLLECTION OF EX, \MPLES ON HEAT AND 
ELECTRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8v 2s. 6d. 

UNITS AND PHYSICAL CONSTANTS. By J. D. Everert, M.A., D.C.L., F.R.S., F.R.S.E., 
Professor of Natural Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. 5s. 

STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Professor of Engineering 
{Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Feap. 8vo. 45. 6d. rs ‘ 

SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W.H. Srone. With Illustrations 
Feap. 8vo. 38. 6d. 

ELEMENTARY SCIENCE.—NUMERICAL TABL = AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A., F.C.S., F.C.1. Globe 8vo. 2s. 6 

CHEMICAL ARITHMETIC.—CHEMICAL ARITHMETIC. With 1200 Examples. By the 
same Author. Second Edition. Globe 8vo. 45. 6d. . 

NATURAL PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. By I. Topuunter, 
M.A., F.R.S. Feap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6¢. Part II.—Sound, Light, and Heat. 3p. 6d. 

PHYSICAL GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions, 1s. 6d.) 

FIELD GEOLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Author. With numerous 
Illustrations. Crown 8vo. 3s. 6d. 

GEOGRAPHY.—CLASS-BOOK OF GEOGRAPHY. By C. B. Criarke, M.A., F.G.S., F.R.S. 
New Edition, with Eighteen Coloured Maps. Fcap. vo. 3s. 

AGRICULTURE.—ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
PRACTICE. By ProfessorH. TANNER. Feap. Evo. 3s. 6d. 

FIELD AND GARDEN CROPS. eon ASES OF FIELD AND GARDEN CROPS. Chiefly 
such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Feap. 8vo. 4s. 6d. 

BOTAN Y.—LESSONS IN ELEMENTARY BOTANY. By Professor Otiver, F.R.S. New Edition. 
With numerous Illustrations. Feap.8vo. 4s. 6d. 

POLITICAL ECONOMY.—POLITICAL ECONOMY FOR BEGINNERS. 3y Mrs. Fawcett. 
New Edition. With Questions, &c. Feap. 8vo. 2s. 6d. 

ECONOMICS.—THE ECONOMICS OF INDUSTRY. By Professor A. MAksHatt and Mary P., 
MARSHALL. Fcap. 8vo. 2s. 6d. 

LOGIC.—LESSONS IN LOGIC, aNDUCTINVE AND DEDUCTIVE. By W. Stan ey Jevons, LL.D., 
M.A., F.R.S. New Edition. With numerous Illustrations. Feap. Svo. 3s. 6d, 

A TEXT-BOOK OF DEDUCTIV E LOGIC FOR THE USE OF STUDENTS.—By P. K. Ray, 
D.Sc. (Lond. and Edin.), Professor of Logic and Philosophy, Dacca College. Second Edition. Globe8vo. 4s. 6d. 

GEOGRAPHY.—SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By J. R. GREEN and ALicE 

S. GREEN. With Maps. Fcap. 8vo. 3s. 6d. 


MACMILLAN & CO., LONDON. 
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LIGHTNESS—PORTABILITY 


PHOTOR 


FLEXIBLE PAPER NEGATIVES 


AND 


ROLLER SLIDES FOR MAKING 
24 CONSECUTIVE NEGATIVES. 





AS ADAPTED 
TO 
VARIOUS 
BRANCHES OF FREEDOM from breakage. 
PERMANENT BROMIDE PAPER 
FOR COPYING PLANS, 


DRAWINGS, ETC., 
BY ARTIFICIAL LIGHT. 





WHE EASYMAN DRY PLAYE AND FILM COMPANY, 


13, SOHO SQUARE, LONDON, W. 





, driving 


pumps or with dynamo 
mo or pump being dis- 


af-cutting, &c. 
connected when engine is required for other purposes). 


‘Ditto 
GIVES OFF 1 H.P. ON THE BRAKE. 
Very suitable for driving amateurs’ work- 

Limited, 
MANCHESTER. 


shop, pumping water to house 


“OTTO” 


laundry machinery, ch 


CROSSLEY’S 
NEW 5-MAN POWER 


is 
Ao | 
“Spe 
Z8 
re 
1 
45 
5° 


Can be supplied combined with 
for electric lighting (the dyna 





“GEBHARDT” PATENT DRAWING-BOARD. 


This often happens when using the old kinds. 





=>\iCROSSLEY BROS. 


i= 
ake 
joe] 


_— 
= 
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Artists’ Boards, provides for a long-felt want. Most Students 

have experienced great difficulty, at some time or other, in 

supporting their work at the proper angle, and even when ‘this 

had been accomplished, to their apparent satisfaction, it has 

been speedily followed by failure, through the supports sud- 
denly and unexpectedly giving way. 

The arrangement is of SIMPLE CONSTRUCTION 

' and yt LIABLE TO GET OUT OF ORDER. It 

j4; is BA TO ALTER TO THE REQUIRED 

ELEVATION, and when closed there are no projections, 

but a perfectly flat surface, making it as compact and portable 

as those Boards which are w ithout the Attachment. 

By plocing the Board on the reverse side, with the Supports 

==aa| projecting, it will be found the right elevation for painting, and 
thus serve the purpose of an Easel. 


| The Boards are made of the best Dry Timber, 
and the Supports of the best Malleable Iron. 
4s@ THEY SHOULD FIND THEIR WAY INTO EVERY SCHOOL, OFFICE, OR ARTISTS’ STUDIO. 
No. 100, Deal Clamped : Size, 16 X 12 inches, 2s. 3d. ; 22 X 17 inches, 38. 3¢.; 40 X 27 inches, 8s. 3d. 
HARGER BROTHERS, SETTLE, YORKSHIRE. 


Printed by Ricuarp CLAY AND ‘Sons, at 7 and 8, “Bread Street Hill, Queen Victoria in Street, in the City @ London, and Published by 
MACMILLAN anv Co., at the Office, 112, Fourth Avenue, New York.—THurspay, November 4, 1886 


The introduction of our Patent Supports, for Drawing or other 
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‘* 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WorRDSWORTH 
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THE BEST MAGIC 
LANTERN MADE. 

















ANEROID BAROMETER, with Altitude Scale, COMPASS, with Patent | New Mineral Oil Russian Iron Lantern, 4-inch Compound Con- 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. densers, Brass Stage and Sliding Front, Compound Achromatic 


Price 5 to 8 Guineas. P : . : “ ; 
a ; ortrait Lens Objective with Rack Adjustment, and Improved 
Illustrated Price Lists Posted Free to all Parts of the World. | Four-Wick Lamp in Japanned Block Tin Case, greatly improved, 


NEGRETTI & ZAMBRA, | with solid front, for 1887. Price £4. 
ScienTiFIC INSTRUMENT MAKERS TO THE QUEEN, | This Lantern can at any time be fitted with Limelight Apparatus 
HOLBORN VIADUCT. | without Alteration. 


BRANCHES :—45, CORNHILL; 122, REGENT STREET. ew ISTR J ner \GUE OF LANTERNS POST FR / 
Photographers at the CRYSTAL PALACE. NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢. 


N. and Z.’s Large Se. Price 5s. 6d. | JOHN BROWNING, 63, STRAND, LONDON, WC. 
LARGE NEW DIRECT PRISM POLARISCOPE FOR PROJECTION. O° tfLiners Polaske peo 
SSS tees 


se pe. 
ae _ For Particulars of P JLARISCOPES 
. am c and MICRO-POLARISCOPES _ for 
c = i Screen Projection, LANTERN MIs 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 


Catalogue, 4 Stamps. 





———EE 


[ exaccatzanrarer’"\ 


Scientific Apparatus of every Descrip- 

or Colleges, Institutions, &c. 

NEWTON &CO a ; - ae 
LONDON. q Silver Medal Ir ventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap 

pointment to the Science and Art Dept. 
3, FLEET STREET, Lonvovy. 














BAILEY’S PATENT 
HOT-AIR PUMPING ENGINES. 


| No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine 
Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons 
daily, £32. Pamphlets and Particulars free. 
W. H. BAILEY & CO., Hypraviic Enciveers, &c. Arsion Works, SALFORD, MANCHESTER. 


Pemping Salt Water at 
wyn Bay Hoel 
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CHEMICAL ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Course of Technical Instruction for Chemists, Manufactorers, and others, 
including Practice in Chemical E nginee ring and dag sical Laboratories, under 
the direction of Prof. ARMSTRONG, Ph. D., F-R.S. 

For particulars apply at the CEN’ TRAL INS’ TITUT ION, Exhibition 
Road, S.W., or at Gresham College, London, E.C. 

PHiLIP MAGNUS, Director and Secretary. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


Prof. ARMSTRONG will commence a Course of Lectures on the 
CHEMISTRY of NITROGEN and its COMPOUNDS on January 24, 
1887. 

For particulars apply at the CENTRAL = ITUTION, 
Road, S.W., or at Gresham College. London, E 

PHIL AP MAGNU S, Director and Secretary. 


VICTORIA UNIVERSITY. 
The Council are about to appoint EXTERNAL EXAMINERS in the 
following subjects :— 
1. Materia Medica and Pharmacy. 
2. Medicine. 
3. Botany. 
The appointment will be for three years, at the expiration of which the 
Examiner will not be eligible for re-election. For further particulars apply 
to the Recistrar. Applications must be sen nt in on or before December 4, 


1886. 
Manchester. BENTLEY, 


SCIENCE AND TECHNICAL COLLEGE, 
KARACHI, INDIA. 


is wanted immediately for a State-aided College of 
Science at Karachi. Salary, 8co rupees a month for five years certain, and 
afterwards tcoo. £60 allowed for passage. A Graduate in Honours of a 
British University, who has had experience in technical education, would 
be preferred. The Principal will be supported by a competent Stz uff, but 
should himself be able to teach English and Pure and Applied Science. 
Address, stating degrees or other certificates of qualification and experience, 
T. B. Kir KHAM, Esq., care of Messrs. Dickeson and Stewart, 4, Queen 
Victoria Street, London, E.C. 


MICROSCOPE AND ACCESSORIES 
FOR SALE.! 


A Ross-Trentmayer Stand made for the owner regardless of cost for 
scientific research. 

With monocular and binocular bodies, graduated draw tube, graduated 
coarse and fine adjustment, vernier on main limb, swinging sub- “stage, of w hic h 
the circle is graduated and possesses circular and rects angular motions. Mz iin 
stage graduated on circle, stage revolves by hand or rack and pinion, and is 
fitted with a" stop and graduated finder. Extra nose-piece fitted with Klein’s 
quarter-plate, Sorby-Browning micro-spectroscor €, with bright-spot recorder 
and prisms of four degrees of dispersion ; Abbe’s apert meter, diffraction 

late, and test-slide. Eye-pieces: Pair of A, one each B, C, Kelner’s C, 

), E, F, Gundlach’s periscopic B, Tolles’ solid one-eighth, Ramsden’ s 
ocular and micrometer, centering-glass, Tolles’ amplifier and adap-er. 
Objectives: 4-inch Browning, 2-inch Powell and Lealand, 1-inch Tolles, 1- 
inch Browning, }-inch Browning, }-inch Wray, }-inch Browning wet and 
dry fronts, }-inch wz ater-immersion Powell and Lealand—all selected with 
great care. “Wenham’s reflex illuminator (paraboloid), Wenham’s diffusion 
illuminator, Powell and Lealand’s condenser (oil immersion), Powell and 
Lealand’s vertical illuminator, erector, unusually complete polarising appa- 
ratus, spe eculum i in two forms, camera lucida, aperture shutter, Ross’s achro- 
matic condenser, double nose-piece, two live boxes, frog-plate, safety-stage, 
Swift's compressorium, stage forceps, immersion paraboloid, light-modifier, 
very large bull’s-eye condenser—in large mahogany case with boxes for 
apparatus. The whole will be sold in one lot at less than half cost. 


Apply to G. E. DAVIES, 301, 





Exhibition 











A..F: M.A., Registrar. 





A PRINCIPAL 








Great Clowes Street, snendueten. 


SOCIETY FOR THE PREVENTION OF _ 
HYDROPHOBIA AND 
REFORM OF THE DOG LAWS, 
50, LEICESTER SQUARE, LONDON, W.C. 

All Sassi interested in the objects of this Society are invited to apply to 

the summed Secretary for Prospectus and all information. 


-— 








UNIVERSITY OF MELBOURNE. 


CHAIR OF BIOLOGY. 

The U niversity of Melbourne having created a PROFE SSORSHIP of 
BIOLOGY, Candidates for the appointment to the new Chair are requested 
to address their written applications, with testimonials, to the undersigned. 
The duties of the Professor will be— 

(a) To deliver such Lectures in Biology, and to conduct such laboratory 
work in that subject, as may from time to time be specified in the Statutes 
and Regulations of the University, or in the details of the subjects pre- 
scribed by the Professorial Board and authorised by the Council. 

(2) To act as Examiner in Bivlogy at all University Examinations. 

The Professor will have the assistance of a Demonstrator. 

Particulars relating to emoluments, tenure of office, &c., may be had upon 


application. 
GRAHAM BERRY, Agent-General for Victoria. 
8, Victoria Chambers, Victoria Street, W estminster, SW. 











LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Urocentrum turbo, with sketch and 
description. He also sent out Argulus foliaceus, Dendrosoma radia 
Acineta grandis, Cephalosiphon limnias, Limnias ceratophylli, Stephar ano- 
ceros Eichhornii, Notops brachionus, Brachionus urceolaris, Cordylop! 
lacustris, Spongilla fluviatilis, Volvox globator; also Hy dra, Ameba, Vor yr. 
ticella, Crayfish, and other Specimens for (Huxley and Martin’ s) Biolog ical 
Laboratory work. 

Weekly Announcements will be made in this place of Organisms 1.b. 
supplying. 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


S. LOUIS’S SERIES OF 





UNMOUNTED OBJECTS FOR THE MICROSCOPE. 
| 


11 Series of Diatoms (12 tubes in each), at 3s. each series. 


46 $0 Various Objects (12 to 36 ineach) at 2s, ditto. 


S. LOUIS’S SERIES OF MOUNTED OBJECTS. 
43 Series, twelve (3 by 1) slides in each, at 5s. each Series. 


selected Diatoms ready. : 
36 Pages, New Detailed List, post free for One Stamp. 


SoLE AGENT: WM. WEST, 15, Horton Lane, Bradford. 


“BROWN CEMENT, 


The name of this Cement, admitted to be the best for. Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. 

Purchasers should see that they are not deceived by fraudulent imita- 
tions. 

Price 1s. per bottle, with full instructions for use, from most Opticians, 

post free for 1s. 3d. from 


EDWARD WARD, 249, Oxford Street, Manchester. 


roth Series of 
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MORPHOLOGY OF THE CRUSTACEX. 


The following interesting and rarely-observed objects, stained and mounted 
in balsam without pressure, 1s. 8d. each :— 
The Curious Zoéa of *‘ Porcellana platycheles.”’ 
Do. of Plated Lobster, ‘‘ Galathea.”’ 
Do. of Great Edible Crab, ‘‘ Cancer pagurus.” 
Do. of Shore Crab, ‘‘ Carcinus mznas.”’ 
Megalope Stage of ditto. 
Young of Hermit Crab, ‘‘Pagurus bernhardus.” 
Zoéa of Prawn, and Mysis Stage of ditto. 


SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for Museum, Laboratory, and Microscope 
Two Stamps. [467 
WEAK AND DEFECTIVE SIGHT. 


SPECTACLES scientificaliy adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITE’S, 
Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study of the optical means necessary 
to remedy the defects of the astigmatic or weak-sighted eye, and this experi- 
ence, combined with his medical knowledge, enables him frequently to 
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72, London Wall, London,and 52, Princess Street, Manchester. 





Demy 8vo, 480 pp., Illustrated with r600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN axp SONS, 22, GARRICK STREET,| ROCKS, MINERALS, FOSSILS. 
F. HoH. BUTLER, 


a ae fe S 3 5 Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


GRATEFUL—COMFORTING. 180, BROMPTON ROAD, LONDON, S.W. 


recta Acquisitions :—Granulite, Devon; Schistose and ordinary 
Gabbro, Troctolite, Pinitiferous Elvan, and other Rocks, Cornwall; See- 
bachite, Embolite, Azurite, Australia; and the WricutT CoLLECTION oF 
ossils 
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BEAUTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens he 
d, comprising 

has i CODITE, ZUNVITE, Extraordinary Fine Crystals of CERUS. 

SITE PYROMORPHITE, DESCLOIZITE, STOLZITE, AR- 

GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE. 

OWAROWITE, Canapa, TOPAZES from Pixe’s Peak, and Brilliant, 


Dou bly-Terminated RUTILES. 
SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTON ES, Very Large CHALCEDONY containing 


id. 
ai FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 


Collections, Hammers, Chisels, and Blowpipe Apparatus 


PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


ZEISS MICROSCOPE STANDS in STOCK 
in handsome Nickel mounted Cabinets. Verified Objectives, ordinary 
and the new Apochromatic. List, W. HUME, Optician, Lothian 
Street, Edinburgh. 








HOW & CO.’S 
Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin e- 
stones, &c., price rs. 6a. each. 

JAMES HOW & CO., 73, Farrtncpon STREET, Lonpon. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


G:ological Collectionsespecially adapted for Teaching assupplied to Science 
and Art Department, and.used by all Lecturers and Teachers in 
Great Britain, &e. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


Established 27 Yearsin London. 
MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 








CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 


DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, E.C. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


SPECIALITIES. 
Completely Disarticulated Skeleton of Young Jaguar, each individual 
Bone movable ; natural position retained. 








Complete Section of Cat, one side natural, the other disarticulated. 
Fowl Skull fully disarticulated, the Bones movable in Groups ; 
after PARKER. 
Limulus Homarus, Palinurus, Cancer, and Sco rpio, fully disarticulated ; 
lettered after Huxtey and Ray LANKESTER. 
TWO-GOLD MEDALS AWARDED LIVERPOOL EXHIBITION. 
Specimens for Sale. 


lettered 











NOW READY, in One Vol., Royal 8vo, price 318. 64. 
A New Edition (Third) of 
THE PRINCIPLES AND PRACTICE OF 
CANAL AND RIVER ENGINEERING. 


By DAVID STEVENSON, F.R.S.E., 


Late Member of the Institution of Civil Engineers. 
Revised by his Sons— 
DAVID ALAN STEVENSON, B.Sc., F.R.S.E, 

Joint Engineer to the Northern Lighthouse Board; and 
CHARLES ALEXANDER STEVENSON, B.Sc., F.R.S.E., 
Civil Engineer. 

Illustrated with numerous Woodcuts and Plates. 
Edinburgh; ADAM & CHARLES BLACK. 





Crown Svo, pp. 200, 25. 


OUR MORALITY AND THE MORAL 
QUESTION. “ y LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 

J.& A. CHURCHILL. 
New Book, Just Published, 3s. 6d. 

REV. F. G. JENYNS' BOOK ON BEES: 
Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. 

WELLS GARDNER, DARTON, & CO., Paternoster Buildings. 











BOOKS (Secondhand), Miscellaneous, Re- 


lish and F 


skseller, 319, 
) stamps. 


reign Be 
n receipt of tw 
1 


&e.—C. a ng 
Londc n, E. ; ts 
iP ‘archment 











ma ai nc lers, 








ks, anc 


3 enrages with 2 Siti: Price vr Bs. 
PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 





VOL. 177 (1886), PART I. 
ConTENTS. 
I. A Memoir on the Theory of Mathematical Forms. By A. B. Kempe, 
M.A., F.R.S, 
II. On Evaporation and Dissociation. Part I. By Prof. Wm. Ramsay 
Ph.D., and Sydney Young, D.Sc. 
III. On Evaporaticn and Disse ciation I rt Ji. 
IV. On the Theory of Lubrication and its Application to Mr. Peau- 
champ Tower's Experiment " By Prof. Osborne Reynolds, 
LL.D., F.R.S. 
V. Further Observations on Enterochlorophyll and Allied Pigments. 
By C. A. Mac Munn, M. re M.D. 
VI. Researches on Myohematin and the Histohematins. By C. A. 


MacMunn, M.A., “M D. . ' 
VII. An Experimental Investigation into the Form of the Wave-Surface of 


Quartz. By James C. McConnel, B 
VIII. Description of Fossil Remains, including Foot-Bones of Megalania 
prisca. Part IV. By Sir Richard Owen, K.C.B., F.R.S., &c. 
IX. Dynamo-Electri = —— By = = ypkinseon, M.A., D.Sc., 
F.R.S., and E. opkinson, M.A., 


Sold by HARRISON & poi 45, St. Martin’s Lane, London, W.C. 





BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight miles from Euston. Good Scho larships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head- Master. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLoR, Es It is mounted on card 15 X 13 inches, and has every pro- 
minent * te of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card, 





INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
STRARNM DD, VW -6., 
AND 
E. G. WOOD, 
74, CHEAP SID E, 


416, 


E. C. 





Catalogue of Astronomical Te slescopes, &¢., Post Free. 





an SRS 
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New, Rare, and Interesting Optical and Dissolving View 
Microscopic Objects. Lanterns. 


s.¢. WATSON & SONS’ LANTERN LENS is unsurpassed 


| 





Fire-tail Moth, Chrysis ignita, very brilliant an wie po a ££ Ss 
by anything yet made for the purpose ; it gives a’sharpness of definition, 
Silver Spot Moth tee re « £6 flatness of field, and brilliancy of picture, hitherto unequalled. It has 
Sexual Organs, Stamens, &c., ‘of Ww ill ow herb, very y tantnnatiog oo 8 6 Rack went to Focus, and can be adapted to ANY LANTERN, . 
Sections of Stem of Pinus sytventele, one, two, and three years’ growth, Price £1100 
mounted separately, on one Slide, double stained... ese we & @ 
Sections of Stem of Exogen, Endogen, and sesinaiae mounted sepa- WATSON & SONS’ PARAFFIN LANTERN, fitted 
* rately, on one Slide, double stained... ow. 2 6 
with Lens mentioned above, of the very finest quality throughout, with 
Sections of Cementstein from Jutland, showing the Diatoms in “site “- 2°0 4-inch Condensers, 4-Wick Refulgent Lamp, Mahogany Body, very 
Very pretty Slides, with about 150 various Diatoms on each 5 0 suitable for School Exhibition or Home pe, and exceedingly simple to 
Diatoms mounted in the new medium—Cassia Oil és «. each 1 6 | work ; in Portable Case, complete, £6 6 O 
Very effective and beautifully arranged Slides, composed of Diatoms, 
Wheels of Chirodota, Synapta Plates, Butterfly Scales, &c., very } 
suitable for soirées, prices 7s. 6d., ros. 6d., 16s., 215. each. | LANTERN, exactly similar in all eee to above, 
Very perfect sections, transverse, of whole Hand and Foot of Foetus, | but with Tin instexd of Mahogany Body, £4 1 
double stained, showing ossifying cartilage, &c. .. «. each 3 6 | 
Section through Jaw of Kitten, showing the Diapiacement of the | 
temporary by developing permanent tooth ... wa oe 3 o | WATSON & SONS’ BIUNIAL AND TRIPLE LAN- = 
Very pretty groups of Wheels of Chirodota eee eee each 20 TERNS, the highest quality Instruments made. Prices from— 
Watson & Sons’ Type-Slide of Diatoms: 100 different : species, with BIUNIAL ... .. « £7 10 0 
list of names, in case : oe 22 0 TREE we us we es SE OR OO — 
Type-Slide of Diatoms from Ca: mpea aie Ba ay: 50 , different seecien mm & FT 
Archegonia and Antheridia of Marchantia polymorpha ... ww. each ro WATSONS’ NEW SCREEN STAN D, an immense 
convenience to Exhibitors; exceedingly light and compact to carry, 
easy to erect, perfectly rigid when set up, and holds the Screen tightly 
: is — 9 stretched. Price for 9- feet Screen, 35s.; ro-feet, 375. 6¢.; 12-feet, I 
DOUBLE MAGNIFIERS, Plano-Convex Lenses, for Botanical ani £2 28. od. 
3 Bice ork— gular Class Pattern ... ose «. each 2 6 
Gosiagient werk—the sagas Cine Pateap om An Illustrated Catalogue of Magic Lanterns and adden 
Classified List of 40,000 First-class Microscopic Objects, and List of large and varied Stock of Slides, 
post free on application. post free on application. 
é 




















tremely moderate price. It is mounted on an 
exceedingly firm brass foot, has sliding body for 
coarse adjustment, draw-tube, plane and concave 
mirrors, tube fitting of universal size for under- ; 
stage apparatus, with special arrangement for : eo 
oblique illumination, set of diaphragms, with F 
pin-hole stop, and is fitted with WaTson & 

SON’s improved form of fine adjustment, as 
supplied to their best instruments, which is per- R 
fectly free from all lateral motion, ‘ 
even when working with the highest 
powers, and permits of the greatest 
mene delicacy of adjustment. The 
entire instrument is finished 
in the very best manner, and 
is unequalled in value at the 
price. ey 


A thoroughly first-rate Microscope at an ex- a < 
\ 


FREE ON APPLICATION. 


ILLUSTRATED CATALOGUE 


OF 


MICROSCOPES 


AND 


APPARATUS. 


Microscope as illustrated, ig cart 
Ywith “C” eye-piece, } and “4 A 
1 inch first-class English ob- 7 
jectives, giving a range of : TH 
amplification from 75 to 700 
diameters, in mahogany cabi- ; 7 
net, price 


£4 15s. Od. 


W. WATSON & SONS, Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. EsrasiisHep 1837. @| 


Printed by Ricuarp CLay ANnp Sons, at 7 and 8, Bread Street Hill, Queen — Street, in the City of London, and Published by . 
MACMILLAN AnD Co., at the Office, 112, Fourth Avenue, New York. —Tuurspay, November 11, 1886. 50 


Classified List of 40,000 
First-class Microscopic 
Objects. 


© 


a 


Piss oe 











A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WNoRDSWORTH 











"No. &90, VOL. 35] 


THURSDAY, NOVEMBER 18, 188 


[PRICE 15 CENTS 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





R. & J. BECK’S 
NEW MICROSCOPH, 


“THE STAR.” 


PRICES. ae 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with 1-in. and }-in. 
Object-glasses... ... .. 9 3 O 


Stand, with 2 Eye-pieces, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... é& & 6 

Full Descriptive Pamphlet sent on 

Application to 


R. &J. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


SEISMOGRAPHS. 


These instruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Observatory of the University 
of Tokio, where some of them have been in use since 1880. The forms now 
offered contain many improvements in detail, suggested by experience of 
earthquake measurement in Japan. 





, A fully-illustrated description and list of prices will be sent on applica- 
1on. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 





S. LOUIS’S SERIES OF 
UNMOUNTED OBJECTS FOR THE MICROSCOPE. 


11 Series of Diatoms (12 tubes in each), at 3s. each series. 
46 ,, Various Objects (12 to 36 ineach) at 2s. ditto. 


S. LOUIS’S SERIES OF MOUNTED OBJECTS. 


43 Series, twelve (3 by 1) slides in each, at 5s. each Series. 


roth Series of 
selected Diatoms ready. 


36 Pages, New Detailed List, post free for One Stamp. 
SoLe AGENT: WM. WEST, 15, Horton Lane, Bradford. 





ST MAGIC 
LANTERN MADE. 


‘THE BE 





New Mineral Oil Russian Iron Lantern, 4-inch Compound Con- 
densers, Brass Stage and Sliding Front, Compound Achromatic 
Portrait Lens Objective with Rack Adjustment, and Improved 
Jour-Wick Lamp in Japanned Block Tin Case, greatly improved, 
with solid front, for 1887. Price £4. 

This Lantern can at any time be fitted with Limelight Apparatus 

without Alteration. 
NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 34. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 


TRAVELLER 
= 


; -COMPANION. 





ANEROID BAROMETER, with Altitude Scale, COMPASS, with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 
NEGRETTI & ZAMBRA, 
Scientiric INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 


Brancues :—45, CORNHILL; 122, REGENT STREET. 
Photographers at the CRYSTAL PALACE. 





N, and Z.’s Large Illustrated Catalogue, 1200 Engravings, Price s. 64 
Telephone, No 6583. 
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ELECTRICAL ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Ccurses of Technical Instruction at the Central Institution, Exhibi- 


tion Road, S.W., are open to persons desirous of studying any branch of 
ELECTRICAL "ENGINI ERING. The Instructicn, under the general 
direction of Prof. AYRTON, F.R.S., comprises ctures and Practice in 





the Laboratories and Dynamo-Room. or particulars apply at Exhibition 
Road, S.W., or at Gresham College, L ade m, I Cc. J 


PHILIP MAGNUS, Director and Secretary. 


DYNAMO-ELECTRIC MACHINERY. 

A Special Course of PRACTICAL DEMONSTRATIONS in the 
TESTING of the POWER and EFFICIENCY of DYNAMOS and 
MOTORS will be given by Prof. AYRTON, F.R.S., at the CENTRAL 








INSTITUTION of the CITY and GUILDS of LONDON INSTITUTE, 
commencing on FRIDAY, February 4, at 5 p.m. For particulars apply at 
Exhibition Road, S.W., or at Gresham Coliege, London, E.C. 


PHILIP MAGNUS, Direc 


ctor and Secretary. 


C HEMICAL ENG INE E RING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 









1). 
ae 


Course of Technical Inst rueti n fi orers, and others, 
including Prac tice fo mical T eering i wratories, under 
the directi n ARMS1 RONG. Ph , F.R.S. 

INSTITUTION, Exhibition 


oly at the 
t Gresham C 


For particu 
Ic 
PH LIP MAGN S, Director and maoneiny: 


Road, S.W., or a 


- CITY AND GUILDS OF LONDON | 
INSTITUTE. 


Prof. ARMSTRONG wi'l commence a Course of Lectures on the 
CHEMISTRY of NITROGEN and its COMPOUNDS on January 24 
1887. : 

For particulars apply at the a SRA.  g lalalalaaiatataes 
Road, $.W., or at Gresham Coll I n, E 
PHILIP MAG NUS, Director and Secretary. 


VICTORIA UNIVERSITY. 


to appoint EXTERNAL EXAMINERS in the 


Exhibition 


The Council are about 
following subjects :— 
1. Materia Medica and Pharmacy. 
2. Medicine. 
3. Botany. 


intment will be for three years, at the expiration of which the 


The app 





Examiner will not be eligible for re-electio things articulars apply 

to the REGistrar. Applications must be oe on or before December 4, 

1886. 

_ Mi anchest. f. A T. BENTLEY, M.A., Registrar. 

ASTRONOMICAL FELESCOPE FOR | 
SALE. aye Silv red-Glass eculum TELESCOPE, Azimuth 
Stand, WI | _ Ha &e., complete .—Price and particula urs to 
No. 622, eer, x Co., Aaveniaien Agents, Edinburgh. 


BRITISH win CRUSTACEA 


(Crabs, Lobsters, and Shrimps ge ontaining almost all 
Species and ab ut 3 
The whole inck 


son r 





imens, ctl repared and in splendid 
sdin a MAHOGANY CABINET of twelve 





order. 

large glazed drawers, especially made to suit this Collection. Well 
suited for a Country "Museur m. Also two Ten-Drawer Polished Deal 
Cabinets, containing 765 Species « f British and Foreign Shells (about 
1500 Specimens ), Re 4 By ils ¢ © Specimens), 100 Fossil Teeth 





(170 Speci mens), and Birds’ I 
in Rectangular Gi: 1Ss-Cappe d Boxe 

so must part with this valuab 7 
ALPHA, Beech Cottage, 2, Wellingt 


zgs (100 Specimens)—mostly inclosed 
all nz med. _ Owner going abroad, 

©, or offers.—Address 
Be ov Ws Lon ndon, E E. 





rR mes 


MORPHOLOGY OF THE CRUSTACEA. 


The following interesting and rarely-observed objects, stained and mounted 
in balsam without pressure, rs. 8d. each :— 

The Curious Zoéa of ** P orcells ana platyc heles. 
Do. of Plated L bster, ‘Gal athea. 
Do. of Great Edible Crab, ‘‘Cancer pagurus.” 
Do. of Shore Crab, ‘‘ Carcinus mznas.”’ 
Megalope Stage of ditto. 
Voung of Hermit Crab, “‘ Pagurus bernhardus.” 
Zoéa of Prawn, and Mysis Stage of ditto. 


SINEL & CO., JERSEY. 
Cow.plete Catalogue of Specimens for Mecsum , Laboratory, and Microscope 
Two Stamps. [467 


BROWN CEMENT.’ 


admitted to be the best for Microse opica 
nd is now labelled in White Letters upon a 


” 


The name of this Cement, 
Work, has been registered, a 
Brown Ground. 

_ Purchasers should see that they are 
tions. 

Price 1s 

Post free for 1s 


EDWARD WARD, 249, Oxford Street, Manchester. 


not deceived by fraudulent imita- 


per bottle, with full instructions for use, from most Ofticians, 


3¢@. from 


[503 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Urocentrum turbo, with sketch and 
description. He also sent out Argulus foliaceus, Dendrosoma radi 
Acineta grandis, Cephalosiphon limnias, Limnias ce ratophylli . Stephano. 
ceros Eichhornii, Notops brachionus, Brachionus urceolaris, Cordylophora 
lacustris, Spong silla fluviatilis, Volvox globator; also Hydra, Ameeba, V 
ticella, Crayfish, and other Specimens for(Huxley and Martin’s) Biologi 
Laboratory work, 

Weekly Announcements will be made in this place of Organisms T.B. 
supplying. 


Specimen Tube, One Shilling, post free. 


wenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s. each. 


YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


usands of subjects, emt bracing Travel, every branc! 
of Science, &c., &c , and the m uch appreciated Popular Recitations, M« ral 
Ccmic, and Temperance Tales illustrated by L -ife Mc the followi 
are added to their seventeenth Annual Catalogue :— ¥ 
Washington to the Yellowstone Park ; Wi ashi ington City : English an 
Italian Lakes; Venice; Al Holland; Burmah; Channel Isla 
Norway; the Improved Comic Be og and the following from Life Models— 
‘*Curfew must not Ring To-night,” and the popular Temperance Tale 
* Little Tiz.”” 
Sold by all the Leading Opticians in the United Kingdom, throu 
whom pi lease order. 


YORK & SON, 


87, Lancaster Road, Notting Hill, London, W. 


SPECTACLES V. OPHTHALMIC 
IRREGULARITIES. 


W. JOHNSON, Ophthalmic Optician, received the HIGHEST an 
ONLY AWARD grantedfor SPECTACLES in LONDON, Internationaj 


Exhibition, 1862. 
Patronised by the most eminent Oculists and Medical Men 
W. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. 
” post-free. 








In addition to the the 





le} 
GEIS, 





giers ; 





SRiPFiN's. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARAT 
LLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN = SONS, 22, GARRICK STREET, 
ONDON, W.C. 
On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY: 
Edited by Joun T. CarRINGTON, 
With the Assistance of 
FrepErRIck Bonp, F.Z.S. Ricuarp SovutuH. 


Epwarp A. Fitcn, F.L.S. Jenner WerIR, F.L.S. 
F. BucHANAN Wuite,; M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; sot 
Habits, *Life-Histories ; occurrence of Rarities, &c.; there are Mont 
Lists of Duplicatesand "Desiderata. 

Woopcut ILLusTRATIONS and occasional 
LITHOGRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 











LITHOGRAPHED and CHROMO- 
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Sale bp Auction. 





BRITISH AND EXOTIC LEPIDOPTERA. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on TUESDAY, 
November 23, at half-past 12 prec cisely, the well-known Collection of 
British Lepidoptera formed by the late Rev. H. SroweE tt, of B readsill 
Rectory, Derby, including many rarities. Also, a Collection of Exotic 
Butterflies, containing many fine Ornithoptera, including Croesus and 
others ; also rare Papilio 9s, Morphos, fine Saturnidz. &c., all named, 
and arranged in good store b »xes (each lot a separate box). Also, some 
scarce Coleoptera, British Lepidoptera, Cabinets, &c. 
On view from 10 till 4 the Day a, and M orning of Sale, and Cata!ogues 
had. 


ZEISS MICROSCOPE STANDS in STOCK 
Verified Objectives, ordinary 
HUME, Optician, Lothian 


in handsome Nickel! mounted Cabinets. 
List, W. 


and the new Apochromatic. 
Street, acmseastitel 





HOW & CO.’S 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidi G 
Syn. Diorites, Gabbros, Dolerites, Basalts, Tachylites, Tote mong 
Porphyrites. Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 








BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight miles from Euston. Good Schol aneliige and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON, 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLoR, Esq. It is mounted on card 15 x 13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card, 





INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
STRAND, W..,, 
AND 
E. G. WOOD, 
74, CHEAPSIDE, 


416, 


E. C. 





Cat vogue of 


Astrono mécal Telescopes, &c., 


Crown 
OUR MORALITY AND THE MORAL 
QUESTION, By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 
J.& A. CHURCHILL. 


8vo, pp. 200, 2s. 6d. 





New Book, Just Published, 3s. 6d. 


REV. F. G. JENYNS’ BOOK ON BEES: 
Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. 


__WE oL L S GARDNER, DARTON, & CO., Paternoster B uildings. 
BOOKS (Secondhand), Miscellaneous, Re- 


mainders, &c —C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E.C Cat alogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 











‘MINERALOGY AND GEOLOGY. 


FOR MUSEUMS AND PRIVATE COL- 
RuriLes ON MATRIX, CELEs- 


CHOICE SPECIMENS 
LECTORS: BERYLS, TOPAZES, 
TINE, OPALS, &c., &e. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

NEw SERIES OF ROCKs. 
Hammers, Chiscls, and Blow-pipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277, STRAND LONDON, 
Opposite Norfolk Street. 


COoLLEc- 


AND 


MICROSCOPIC SLIDEs. 





ee &c., price rs. 6d. each. 
JAMES HOW 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 

G ological Collectionsespecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 

The Largest Variety in England. 


& CO., 73, Farrincpon Street, Lonpon: 





New Catalogues and Lists onapplication to— 


JAMES R. GREGORY, 


| 83, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Post Free. | 


Established 27 Yearsin London. 





GRATEFUL—COMFORTING. 


COCOA 


ROCKS, MINERALS, FOSSILS. 
EF. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, ee ae — LONDON, S.W. 


North of England 















Calcite Argyrodite, Zunyite, 
Mic ro i are and interest- 
f Cc Veinstones. Sets or 






lecypoda and Gasteropoda of the 
ed ; Synopsis on application. 
Excellent Copies . ot the actual, natural | Handwriting, als? 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 


written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72, London Wall, London,and 52, Princess Street, Manchester. 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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Cambridge University Press. 





A HISTORY of the THEORY of ELASTICITY and of 


the STRENGTH of MATERIALS, from GALILEI 
1639-1850. 
Applied Mathematics in University College, London. 


to the PRESENT TIME. Vol. I. Galilei to Saint-Venant, 


By the late I. TODHUNTER, D.Sc., F.R.S. Edited and completed by KARL PEARSON, M.A., Professor of 
Demy 8vo, 255. 


**L’ouvrage est donc un livre de bibliothéque que tout savant, tout ingénieur, s’occupant de théorie de I’élasticité ou de 
£ -q i £ } 


résistance des matériaux, devra consulter. 
avoir besoin de se reporter, et dont il lui serait souvent difficile, 
ponts et chaussées. 


Il y trouvera réunis, classés, analysés, et discutés tous les travaux auxquels il pourrait 


sinon impossible, d’avoir connaissance autrement. ”__ Annales des 


LECTURES on the PHYSIOLOGY of PLANTS, By 


S. H. VINES, M.A., D.Sc., Fellow of Christ’s College, Cambridge. 


With Illustrations. Demy 8vo, 215. 





LONDON: C. 
UNIVERSITY PRESS 


NEW MICROSCOPIC ATTACHMENT FOR LANTERNS 


(NEWTON’S PATENT) 


(Suitable for any Lantern) 

Shows ordinary 3x 1 Mic >rO- 
scopic Objects 8 feet in dia- 
meter with Lime-light, boil 
liantly illuminated, and sharply 
defined to the edge. 

Any ordinary Microscope Ob- 
jectives may be used with it. 
Every hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Willshow 
transverse striations in ‘Trachea 
of Dytiscus, spiral formation of 
Blowfly’s ‘Tongue, &c., &c. 

Complete w ith Sub-st: age Con- 
denser, and Double Achromatic 
Objective, Rotating Diaphragm, 
Rack Adjustment for Focusing, &c. Best Workmanship throu ghout. 94s, 

Can be seen at work by intending Purchasers at 3, Ficet Street. 

For Particulars of Newton’s Patent Magic Lanterns, Scientific and other 
Slides, Polariscopes, Microscopes, and Micro-Polariscopes for Screen Pro- 
jection, Optical and Electric Lanterns, see Catalogue of Projection 
Apparatus, Four Stamps. Sitver Mepat INVENTIONS EXHIBITION, 1885. 


CAMBRIDGE 





NEWTON & CO., 3, Fleet Street, London, E.C., 


Opticians to the Queen and Government, Makers of every Description of 
Scientific and Phy sical Apparatus for Colleg ses, &c. Special Apparatus 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 


Full lilustrated Catalogues 6 Stamps. 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORAL QUESTION. 2s. 6d. 

100 FIGURES OF URINARY DEPOSITS. 5s. 

URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 

SLIGHT AILMENTS. Pp. 275. 5s. 

HOW TO WORK WITH _— MICROSCOPE. 100 


Plates. 21s. (Harrison and Sons. 
THE MICROSCOPE IN ME DICINE. 86 Plates. 215. 
BIOPLASM : Introduction toMedicine and Physiology. 6s. 6¢. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3». 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 62. 
THE ‘*MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 

London: J. & A. CHURCHILL. 





A NEW AID TO THE STUDY OF THE STARS, 


Just Published, 
PHILIPS’ PLANISPHERE. 


Showing at a glance the Principal Stars visible from our Latitude for every 
hour in the year; also the position of the Sun on the Ecliptic for 
every day, with the time of Sunrise and Sunset. 


The Stars are clearly printed in white on a dark ground. 
Handsomely and strongly made, with full explanations. Price 2s. 


GEORGE PHILIP & SON, 32, Fleet Street, London; and 45-51, South 
Castle Street, Liverpool. 


. CLAY AnD SONS, 


MARIA LANE. 


WAREHOUSE, AVE 


L. REEVE & CO.’s NEW WORKS. 


NEW AND ORIGINAL WORK ON THE BRITISH 
COLEOPTERA. 
Part I. of the La Paper Illustrated Editicn, with Four 
Plates. 3s. Plain, 5s. Coloured. 


THE COLEOPTERA OF THE BRITISH 


ISLANDS. A Descriptive Account of the Families, Genera, and 
Species Indigenous to Great Britain and Ireland, with Notes as to 
Localities, Habitats. &c. By the Rev. W. W. FOWLER, M.A., 
F.L.S., Secretary to the Entomological Society of Lond. n, and Editor 
(for Coleoptera) of the Exiomologist’'s Monthly Magazine. 


The STRUCTURE and LIFE-HISTORY 
of the COCKROACH (Periflaneta orienta/lis). An Introduction to 
the Study of Insects. By L. C. MIALL, Professor of Biology in the 
Yorkshire College, Leeds; and ALFRE D DENNY, Lecturer on 
Biology in the_ Firth College, Sheffield. With 125 Illustrations. “loth 
7s. Gd. 

L. REEVE & CO., 15, Henrietta Street, Covent Garden. 








Now ready, 








On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Onginal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3@. Subscription fer One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatten Garden, E.C. 


‘Just — lished 


JOHN WHELDON’S GEOLOGICAL 
CATALOGUE of upwards of 2000 Books and Papers. Post free for 
3a. Stamps.—58, Great Queen Street, Lincoln’s-Inn Fields, London. 

















Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 

Of the Highest Quality and Finish, at the most Moderate Prices 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Matlematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. 

_ Address -—-GRE AT TU RNSTIL E, HOLBORN, LONDON, w. Cc. 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients and tle 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medai, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


BRYCE-WRIGHT, 
Mineralogist ana Expert in Frecious Stones, 
204, R GENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” 


d. 


s. 
Yearly 2. eee ee ee ee eo ww 2 8 
Half-yearly . - - 2 ee ee eee ee IG 
Quarterly. 2 6 + + ee ee ee eee 7 


To the United States, the Continent, &c. :— 





ano 






s. 
Ve cnc Stic ss ecwwsee eZ 
Half-yearly . - 2 2 + ee ee ee ee ed 
Quarterly... ++ Tere ree 


To India, China, and ‘eens — 


oaank 






~ 


Vesely ..c seis eee eee c we ag 
Half-yearly . 26 ee eee es 2 16 
Quarterly. .... terete ees 8 
CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


ANDAR 








as. We 
One-Eighth Page, or Quarter Column. . o 18 6 
Quarter Page, or Halfa Column. . ....115 0 
Halfa Page, ora Column. ........3 5 0 
Whole Page... . i: ne. ce ce eS © 





Money Orders panes to MA CMILL AN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 












- a , la ‘ 
Biary of Socicties 
LONDON 
THURSDAY, November 18. 

Roya Society, at 4.30.—On the Specific Heats of Minerals : 
On the Method of Condensation in Calorimetry: J. Joly.—Note on a 
Paper | entitled *‘On a New Form of Stereoscope” : A. Stroh.—On the 
Intensity of L ight reflected from certain Surfaces at nearly Perpendicular 
Incidence: Lord Rayleigh, Sec.R.S.—A Theory of Voltaic Action: J 
Brown. 

LINNEAN SocieTy, at 8.—Floral Conformation of Cypripediums : Dr. Max- 
well Masters. —kKecent Ephemeridz, Part 5: Rev. A. Eaton. — Further 
Contributions to the Flora of Madagascar: J. G. Baker.—Supposed Pre- 
cedence of Hivas in Genus Conus: S. Hanley 

Cuemicat Society, at 8.—(a)A Seammenate Study of Dyes and Colours ; 
(4) Note on Nageli’s Theory of Fermentation: Prof. W. N. Hartley, 

F.R.S.—On the Reduction of Nitrites to Hydroxamine by Hydrogen 

Sulphide: Dr. Divers and T. Haga.—On the Preparation and Saponifica- 

tion of Hydrocyanides of the Diketones: Dr. Japp and N. H. J. Miller, 

D. 


FRIDAY, November to. 

InstITUTION OF CivIL ENGINEERS, at 7.30. r; Mining in Parana, 
South Brazil: Arthur J. Russell, Stud. Inst.C 

MONDAY, NovemeBer 22. 

Rovat GEOGRAPHICAL SOCIETY, at 8.30. 

TUESDAY, NoveMBeER 23. 

InstiTUTION OF CiviL ENGINEERS, at 8.—Discussion upon Concrete as 
Applied in the Construction of Harbours. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—On the Tribes of the Eastern 
Soudan: Donald A. Cameron, H.B.M. Consul to the Eastern Soudan.— 
On West African Symbolic Messages: J. A. Olonba Payne, of Lagos.— 
On the Races inhabiting Sierra Leone : T. R. Griffith, Colonial Secretary 
at Sierra Leone.—Papuans and Polynesians : Rev. George Brown. 

PuoTocRAPHIc Society, at 8. 

WEDNESDAY, NoveMBeER 24. 

Society or Arts, at 8.—Purification of Water by. 5 aes with Iron and 

by Sand Filtration : William Anderson, M.Inst.C 
THURSDAY, NoveMBER 25. 

Rovat Society, at 4.30. 

Society oF TELEGR APH-ENGINEERS AND ELECTRICIANS, at 8.—The Pre- 
determination of the Characteristics of Dynamos : Gisbert Kapp.—Some 
_Experiments on Secondary Cells: James Swinburne. 


Y LAMP s 


PATENT 


Silico-Carbon Acidless 


BATTERY 


FOR 


MICROSCOPIC work. 
Reduced price £3 I5s. 


COXETER & SON, 


J 4-6,Grafton St.,GowerSt., 
LONDON, W.C. 







J. Joly. — 



















































Astronomical Telescopes, &c. 
Cc. BAKER. 
244, HIGH HOLBORN, LONDON, 
Begs to call the attention of Astronomers to his very LARGE STOCK of 


SECOND-HAND ASTRONOMICAL TELESCOPES 
By COOKE, ROSS, DOLLOND, and other Eminent Makers. 


TRANSIT INSTRUMENTS, &c., 
By TROUGHTON AND SIMMS and other Makers, together with several 
very fine 


ASTRO-CLOCKS 
By DENT and other celebrated Makers. 


CATALOGUES OF SAME FREE BY POST. 
woo re os 


MAGIC LANTERNS €:SLIDES 


THE LARGEST AND BEST Ai. IN THE 
KINGDOM. 
ON SALE OR HIRE. 
The ! EUPHANERON pecthinngeas ‘with the W four- — Lamp, 
Is 


for pow ability, and price, £ 


T te bripes a nile’ "eS 





SPECIAL ATTENTION ; is 





offered to Hires § of Slides by Woe ' Subscription, 
and also to the very favourable ters kh Slides tur- 
shines % E % , - 

chased of £. G. mi be €2 particulars 
will be found in New I S na Lanterns. 





est free for One 


E. G. WOOD, 
74, CHEAPSIDE, LONDON ; anp 
HORNE, THORNTHWAITE, & WOOD, 
416, STRAND, LONDON j 


J. ORME & CO., 
65, BARBICAN, LONDON. 































MANUFACTURERS 


AND 


IMPORTERS 


OF 
Scientific Apparatus 
AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 





















































For full particulars write to the 
SOLE AGENTS— 


“J. ORME & CO., 
F— 65, Barbican, London, E.¢. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 
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FOURTH EDITION, Revised and Considerably Enlarged. 


SPECTRUM ANALYSIS. 


SIX LECTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON, 


BY 


SIR HENRY E. ROSCOE, LL.D. F.RS., 


Professor of Chemistry in Owens College, Victoria University, Manchester. 


















FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 
ARTHUR SCHUSTER, Ph.D. F.BS., 


Professor of Applied Mathematics in Owens College, Victoria University. 












With Appendices and numerous Illustrations and Plates. Medium 8vo. 215s. 


NATURE says :—“‘ This is a foarth edition of a well-known book, and the joint authors have evidently taken some trouble to 
bring the present edition up to date.” 

The Cambridze Review says :—‘*‘ The result is that the book is the best we know both for the beginner in the subject and 
the advanced student.’ 

The Scotsman says :—‘‘ The additional information required to bring the book abreast of the present level of knowledge 
and ascertained fact has for the most part been embodied in a series of. appendices attached to each lecture. Equipped wit th 
six plates and upwards of a hundre: 1 diagrams, the work is valuable alike to the general reader and to the systematic student.” 

The Leeds Mercury says :—** There is no need to intimate to students of physical science that Roscoe’s * Spectrum Analysis 
as it now comes before us, is fully abreast of the most recent phases of this rapidly-growing subject, and is not less deserving 
of their full confidence than were the earlier editions. In this, which is the fourth edition, the lectures have been wholly revise 
and almost entirely re-written, and no effort has heen spared to bring them up to date in all essential points.’ 

The Literary World says :—‘‘ ‘ Spectrum Analysis’ may be read not only by experts as a work of standard value, but als 
by that portion of the thoughtful pul blic that cares for a lucid explanation of one of the most interesting, though, at the same 
time, one of the most intricate, branches of physical science.” 


MACMILLAN & CO., 


MINERALS, FOSS SILS, ROCKS, MOORE BROTHERS, 
MICROSCOPIC OBJECTS. OSTEOLOGISTS, DISARTICULATORS, ETC, 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 15, KREMLIN DRIVE, TUE BROOK, LIVER POOL. 














LONDON. 


















CABINETS, GLASS-CAPPED BOXES, SPECIALITIES. 
GEOLOGISTS’ HAMMERS, NATURALISTS’ Completely Disarticulated Skeleton of Young Jaguar, each individua 
DREDGES, &c. 3one movable ; natural position retained. 





Complete Section of Cat, one side natural, the other disarticulated. 
Fow! Skull fully disarticulated, the Bones movable in Groups ; lettere 


T H O M AS D e R U S S E a ™ gt gy Palinurus, Cancer, and Scorpio, fully disarticulated 















PRIZE MEDALLIST, HEALTH EXHIBITION. lettered after HuxLEY and Ray LANKESTER. 
TWO GOLD MEDALS AWARDED LIVERPOOL EXHIB ITION.| 
78, NEWGATE STREE’ - Li INDON, eo . ‘ Specimens for Sale. 














CHEAP WATER SUPPLY FOR MANSIONS, &c, — 
BAILEY’S PATENT 


are HOT-AIR PUMPING ENGINES. 


- SS No Danger! No Gas! No Steam! No Boiler! No Explosions ! No Nuisance of any kind! Require little atten- 
F tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 


= x . - = =} 
es 
7 At Bailey's Hot-air Pump, —— beady for work, to supply any quantity of Water up to 4o0o Gallons 
= ; £32. Pamphlets and Particulars free. 


W. H. BAILEY & CO., ome autic Enoingerers, &c. ALBion Works, SALFORD, MANCHESTER. 








"an ing a 


Pumping Salt Water at ' 
Mansion. 


Colwyn Bay Hotel 


PRIZE MEDAL ] HARVEY & PEAK, HEALTH [ 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION. | 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF 


LARGE NICOL PRISM POLARISCOPES with latest improvements. 

HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE. 
WIMSHURST AND VOSS INDUCTION MACHINES. 

CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 


a Illustrated Catalogue, Revised Edition, per post 8d. 
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DOUBLE NUMBER. Profusely Illustrated, price Is., by post Is. 


The English Fllustrated (@agasine 


CHRISTMAS (December) NUMBER 


Contains Eight ‘full-page Plates, besides numerous other Illustrations, ly I. \lMA-TADEMA, R.A., G. DU MAURIER, 
J. BUXTON KNIGHT, MISS CLARA MONTALBA, HUGH THOMSON, W. BISCOMBE GARDNER. 






E MURRAY. 


I. INA GARDEN, By A. C. SwInsurne. VII. LIKE LIKES LIKE. By D. Curist! 


VIII. NOCTURNE. By G. Du Maurier. 
With Illustrations by G. Du MAURIER. 
IX. IN THE HEART OF LONDON. By W. Rice-JoNngs. 


II. VENICE. By H. F. Brown. 
With Illustrations by Miss CLARA MONTALBA. 


Ill. A ee “e oe By J. S. WrntTerR, Author of With Mlostrations by fuGcH Tizomson 
** Bootle’s Baby.’ , eCO ONL T. PAPERS PLEASE COPY” Rv th. 

IV. SURREY MILL-WHEELS. By Granr ALLEN. - prinoe oe John ae rectal pa Se 
With Illustrations by W. BiscomMbe GARDNER, XI. HOPS AND Hi )P PICKING, 

Vv. THE YOUNG PRINCESS. By Georce MEREDITH. With Illustrations by J. BUXTON KNIGHT. 

VI. JACQUE TTA (40 be continued) By the Author of XII. A SECRE rt INHE RITANCE (continue), By B. L. 
se John Herring.” FARJEON, 


MACMILLAN & CO., LONDON. 








MESSRS. MACMILLAN & GO,’S SCIENCE GLASS-BOOKS. 


ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., F.R.S., late Astronomer-Royal. 





ASTRON OMY.—ELEME, NTARY 1 LESSONS IN ASTRONOMY. By J. Norman Lockyer, F.RS. 
PHYS! OLOGY.—ELEMENTARY L ESSONS IN PHYSIOLOGY. By Tuomas Henry Hvxtey, F.R.S. 
ANATOMY. —LESSONS IN’ ELE EMENT ARY ANA TOMY. By St. Georce Mivart, F.R.S. With 
CHEMISTRY.—LESSONS IN ELEMENTARY CHE MISTRY. By Sir Henry E. Roscor, F.R.S. 


~ oa mn. With numerous Illustrations. Fcap. 8vo. 4s. 6@. Problems adapted to the same, t xy Professor THORPE. With Key. 


18m 
OW EN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHE MISTRY. By F. Jones. 
With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. —_ numerous I1lustratio Fcap. 8 z 
QUESTIONS ON CHEMISTRY. A Series nad Problems and Exercises in Tnocpenic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Feap. 8vo. 3s 
CHEMICAL THEORY.—EXPERIME N TAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 6d. 
PHYSICS.—LESSONS IN ELEMENTARY niga By Professor BALFoUR STEWART, F.R.S. New 
Edition. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 2s 
ELECTRICITY AND MAGNE TISM. —ELECT ‘RICT ry AND MAGNETISM. 3y Professor 
SILVANUS THOMPSON. With numerous Illustrations. Feap. 8vo. 4s. € 
ELECTRICITY AND MAGNETISM, ABSOLU TE MEASUREMENTS IN. _ By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. 6d. 
ELECTRIC LIGHT ARITHMETIC. 3y R. E. Day, M.A. Pott 8vo. 2s. 

HEAT AND ELECTRICITY.—A COLLECTION OF EX: AMPLES ON HEAT AND 
ELECTRICITY. By H. H. TURNER, B A., Fellow of Trinity College, Cambridge. Crown 8vo. 25. 6d a Sea 
UNITS AND PHYSICAL CONSIANTS. By J. D. EVERE rt, M.A., D.C.L., F.R.S., F.R.S.E., 
Professor of Natural Philosophy, Queen’s College, Belfast. Second Edition. Gl Vo. . ; 
STEAM.—AN ELE MENTARY TREATISE ON STE AM. By fy. Perry, C.E., Professor of Engineering 


[mperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Feap. 8vo. 45.6 


SOUND.—E LEMENTARY LESSONS ON SOUND. By Dr. W. H. gican: With Illustrations 


ELEMENTARY SCIENCE. NU MERICAL TABL Es AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A., C.I. Globe 8vo 
CHEMICAL ARITHMETIC. — CHEMIC: AL ARI THME! TIC. With 1200 Examples. By the 


same Author. Second Edition. Globe 8vo. y eee 
NATURAL PHILOSOPHY. *N ATURAL PHILOSOPHY FOR BEGINNE RS. Py bh SORRENIER, 
ight, an ea 35. 6¢ 


M.A.,F.R.S. Fcap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6¢. Part II.—Soun 


PHYSICAL, GEOGRAPHY._-ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 


D GEIKIE, F.R.S. With numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions, 1s. 6d.) 
FIELD GEOLOGY. a TLINES OF FIELD GEOL OGY. . By the same Author. With numerous 


trations. Crown 8vo. 35. 
GEOGRAPHY ..CLASS-BOOK OF GEOGRAPHY. By C. B. C1arkz, MA, F.GS, FRS. 


ew Edition, with Eighteen Coloured Maps. Fecap.8vo. 35. . = 2 

AGRICULTURE. —EL EMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
rofessor H. TANNER. Feap. vo. 3s ; h a 

BOTANY. a ESSONS IN EL EMENT ARY BOTANY. By Professor Ouiver, F.R.S. New Edition. 
With numerous Illustrations. Feap.$vo. 4 f z 

GEOGRAPHY. SHORT GEOG ‘RAPHY OF THE BRITISH ISLANDS. By J. R. GREEN and ALICE 


S. GREEN. With Maps. Feap. 8vo. 3s. 6d. 
MACMILLAN & CO., LONDON. 
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BRANCHES OF FREEDOM from _ breakage. 


PERMANENT BROMIDE PAPER 
FOR COPYING PLANS, 
DRAWINGS, ETC, 

BY ARTIFICIAL LIGHT. 
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is required for other purposes). 


CROSSLEY BROS 


with pumps or with dynamo 


OTTS” 
GIVES OFF 1 H.P. ON THE BRAKE. 
Very suitable for driving amateurs’ work- 

Limited, 
MANCHESTER. 


THE 
“OTTO” 
GAS-ENGIN E. 
OVER 20,000 SOLD 

shop, pumping water to house 


laundry machinery, chaff-cutting, 


CROSSLEY’S 
NEW 5-MAN POWER 


Can be supplied combined 4 
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MUSGRAVE’S 


NEW PATENT “ULSTER” 





Are Superior to any ever made, 

PERFECILY SAFE, 
HEALTHFUL, 
AND DURABLE. 

NO DUST OR SMELL. 


GULD MEDAL, HEALTH 
EXHIBITION, LONDON, 1884 


SLOW-COMBUSTION STOVES 


SILVER MEDAL, AMSTERDAM, | 
7883. 


DELIVERED FREE. 
EASILY FIXED. 
Catalogues and Estimates 

ree from 


i “ USGRAVE, & C0., 


Ann St. Iron Works 

Belfast ; 97, New Bond 

= St., London, W.; and 

245, Rue de Rivoli, 
Paris. 


R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


tw & 





PRICES. 


Stand, with 1-in. Object- 
glass and1 Eye-piece ... 2 2 0 

Stand, with 1-in. and }-in. 
Object-glasses... ... .. 3 3 O 

Stand, with 2 Eye-pieces, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
SS ae ae eee 


440 


Fuil Descriptive Pamphiet sent on 
Application to 


R. & J. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885, 


'THE BEST 








{All Rights are Reserved 





MAGIC 


LANTERN MADE. 


New Mineral Oil Russian Iron Lantern, 4-inch Compound Con- 
densers, Brass Stage and Sliding Front, Compound Achromatic 
Portrait Lens Objective with Rack Adjustment, and Improved 
Lour-Wick Lamp in Japanned Block Tin Case, greatly improved, 
with solid front, for 1887. Price £4. 

This Lantern can at any time be fitted with Limelight Apparatus 

without Alteration. 
NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 


TRAVELLER'S COMPANION. 


—S=—_—__- 





Stich ae te it 


ANEROID BAROMETER, with Altitude Scale, COMPASS, with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Lllustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT. 
Brancues :—45, CORNHILL; 122, REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N, and Z.’s Large Illustrated Catalogue, 1200 Engravings, Price ss. 6:7. 
Telephone No. 6583 Velegraphic Address: Negretti, London. 
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CE. 
i 
*, containing the 


INDEX 


TO 


VoLuME XXXIV., will form a DouBLE NUMBER, 


Price One Shilling. 


q 
o 


OFFICE :—29, BEDFORD STREET, STRAND. 





UNIVERSITY OF LONDON. 
The following are the Dates at which the several EXAMINATIONS in 
the University of Lonpon for the year 1887 will commence :— 


MATRICULATION. —Monday, January ro, and Monday, June 20. 
Bacuecor or Arts.—Intermediate, Monday, July 18. 

.A., Monday, October 24. 
Master or Artrs.—Branch I., Munday, June 6; Branch II., Monday, 

June 13; Branch III., Monday, June 20; Branch 

IV., Monday, June 27. 
Docror or LirerRatTurE.—Iluesday, December 6. 
Scriprurat ExaminaTions.—Tue-day, November 2 
BacuHeE.or oF Science.—Intermediate, Monday, Sul 18. 

B.Se., Monday, October 17. 
Doctor or Sctexce.—Within the first t wenty-one days of June. 
BacHELor or Laws.—Intermediate, | iadiete: “ie 
LL.B. j Monday, January 3. 
Doctor or Laws.—Tuesday, January 18. 
BACHELOR OF Mepicine.—Preliminary Scientific, Monday, January 17, and 
Monday, July 18. 
Intermediate, Monday, July 11. 
B., Monday, October 24. 

BacCuHe.or oF SuRGERY.—Tuesday, December 6. 
MASTER IN SurGErY.—Monday, December s. 
Doctor oF Mevicine.—Monday, December 5. 
SuBJECTS RELATING TO Pus.ic Heal TH.—Monday, December 12. 
BacuELor oF Music.—!ntermediate, Monday, December 12. 

B. Mus., Monday, December 19. 
Doctor or Music.—Intermediate, Monday, December 12. 

D.Mus., Monday, December 19. 

Art, &c., oF TEACHING.—Tuesday, March tr. 

The Regulations relating to the above Examinations and Degrees may be 
obtained on application to ‘‘ The Registrar of the University of London, 
Burlington Gardens, London, W.’ 

ARTHUR MILMAN, M.A., Registrar. 

November 23, 1886. 


VICTORIA UNIVERSITY. 
The Council are about to appoint EXTERNAL EXAMINERS in the 
following subjects :— 
1. Materia Medica and Pharmacy. 
2. Medicine. 
3. Botany. 
The appointment will be for three years, at the expiration of which the 
Examiner will not be eligible for re-election. For further particulars apply 
to the Recistrar. Applications must be sent in on or before December 4, 


1886. 
Manchester. A. T. BENTLEY, M.A., Registrar. 








ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


‘The Courses of Technical Instruction at the Central Institution, Exhibition 
Road, S.W., are open to A. oon desirous of studying CIVIL or ME. 
CHANICAL ENGINEER 

The Instruction, under oy a direction of Prof. UNWIN, F.R.S., 
M.Inst.C.E., comprises LEC CURES on the Principles of E NGINE ER- 
ING; LESSONS in Drawing and in the Designing of MACHINES and 
STRUCTURES; Practice in the WOR KSHOP, and Experiments in the 
Engineering L: aboratory on the STRENGTH of MATERIAL S, and on 
the Efficiency of the SUEAM-ENGINE. 

For eee apply at Exhibition Road, S.W., or at Gresham College, 
London, E : 

PHILIP MAGNUS, Director and Secretary. 


soma tiecsieinnaielitintattemines 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
FINSBURY TECHNICAL COLLEGE, 

The Post of SENIOR DEMONSTRATOR in the Department of Elec- 
trical Engineering and Applied Physics is Vacant, and is to be filled 
imme diate ely. 

Salary £170, rising to £200 

Candidates must have ¢ xpericnce in Physical Laboratory Teaching, and in 
organisation of Class-Work ; must be eae ainted w.th the application of 
M at nematics to Advanced Phy sical We 

plications, addressed to whe P RING ip AL of the College, LEONARD 
sikh KT, F INSB URY, to be sent in by December 6, 1886. 
> ai IP MAGNUS, Director and Secretary. 


as = 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Eurycercus lamellatus, with drawin2z 
and description. He also sent out Argulus foliaceus, Dendrosoma radian<, 
Acineta grandis, Cephalosiphon limnias, Melicerta ringens, Cordylophora 
lacustris, Spongilla fluviatilis, Desmids, Difflugia, Volvox globator; also 
Hydra, ‘Ameeba, Vorticella, Crayfish, and other Specimens for (Huxley and 
Martin’s) Biological Laboratory work. 

Weekly Announcements will be made in this place of Organisms T.B. is 


supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 10s. 6d. 


Portfolio of | Drawings, Eleven Parts, 1s. each. 


ST. THOMAS’ S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas 2 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in OCTOBER 1887. 

Special Classes are held throughout the Year for the ‘‘ PRELIMINARY 
SCLENTIF IC” and “INTERMEDIATE M.B.” Examinations of th 
University of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and speci 
arrangements are made for Students, entering in their Second or subsequen 
Years ; also for Dental Students, and for Quz alified Practitioners. 

Prospectuses and all particulars may be obtained ~— = Medical Secre- 
tary, Mr. GeorGE RENDLE. . ORD, Dean. 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), ‘ 
8 and 9, YORK PLACE, BAKER STREET, W. 
A PROFESSOR’S SCHOLARSHIP, tenable f r Two Terms, will be 


offered to Candidates not already in the College, and not more than 18 year 
of age. Names to be sent in not later than December 10, and all inquirie 


oddvened to the Secretary at the College. 
B. SHADWELL, Hon. Sec. 


ZEISS ‘S$ MICROSCOPE STANDS i in STOCK 
in handsome Nickel mounted Cabinets. Verified Objectives, ordinary 
and the new Apochromatic. List, W. HUME, Optician, Lothian 
Street, Edinburgh. 

















MORPHOLOGY OF THE CRUSTACEZ. 


The following interesting and rarely-observed objects, stained and mounted 
in balsam — pressure, 1s. 8d. each :— 
The Curious Zoéa of * Porcellana platy cheles.”’ 
Do. of Plated Lobster, ‘‘ Galathea.” 
Do. of Great Edible Crab, ‘‘ Cancer pagurus.” 
Do. of Shore Crab, *‘ Carcinus mznas.”” 
Megalope Stage of ditto. 
Young of Hermit Crab, ‘‘Pagurus bernhardus.” 
Zoéa of Prawn, and Mysis Stage of ditto. 


SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for icaiaite Laboratory, and Microscope, 
Two Stamps. [46 a 





“BROWN CEMENT, 


The name of this Cement, admitted to be the best for Microsccpic: 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. 
Purchasers should see that they are not deceived by fraudulent imita 


tions. i ; ; : 
Price 1s. per bottle, with full instructions for use, from most Opticians 


Post free for 1s. 3d. from 
EDWARD WARD, 249, Oxford Street, Manchester. [5°3 


ROCKS, MINERALS, FOSSILS. 
Fr. HoH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


LaTety RecEIvVED :—Fine Dauphiné Quartz, tinted North of Englar 
Calcite, the new Cornish Chalybite, brilliant Libethenite, Argyrodite, Zunyit 
Microcline, dichroic Ruby, large white Sapphire, and other rare and interest 
ing minerals ; also an extensive series of Cornish Veinstones. Sets : 











single specimens of Fossils from the Pelecypoda and Gasteropoda of the 
Wricut CoLtection can now be furnished ; Synopsis on application. 
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THE LATE DR. GUTHRIE. 

The only recent Photograph of the late Dr. GUTHRIE c an be obtained of 

J. WHITE, 32, High Street, Littlehampton, price 2s., by permission of 
Mrs. GUTHRIE. 





Just Published, Price 1s. Paper; 1s. 6a. Cloth 


The MECHANISM of NATURE: an Essay | 


By ALFRED 


n the Fundamental Principles of Natural Philosophy. 
Man- 


M STAPLEY, late Berkeley Felow of the Owens College, 
chester 


J. E. CORNISH, 33. Piccadilly, Manchester. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestecia the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 





Irish Markets of the week. 

Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themze!ves to Farmers will find the AGRICUL- | 
TURIST a first-class medium for reaching that Class. 

Price 34. By post 3d. Annual Subscription, payable in advance, r4s. 


Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 
ientee, E.C. Money Orders payable to C. and R. ANDERSON | 


BLACK INK | 


“BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becemes a pleasure when this Ink is used. It has been adopted by | 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 
Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


| 
| 
} 
| 
| 


It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


| 
through Messrs. Barcray & Sons, Farring- | 
F. Newsery & Sons, Newgate | 

| 


Can be obtained in London, 
don Street; W. Epwarps, Old Change; 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





Excellent Copies ot the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 


grammes, Plans (up to Double-Elephant size), Shorthand, and 


Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 


written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London,and 52, Selncsse Street, Manchester. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collectionsespecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 
Established 27 Yearsin London. 
THIS 


NAS TERS sccorcrve 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 





| will be found 
Post free for One Stamp. 





AND DEBILITY, and is unequalled in Female Complaints. ] 


YORK’S 
‘OPTICAL LANTERN SLIDES, 


Seven Medals have been awarded. 


In addition to _ the usands ¢ f subjects, em! racing Travel, every branch 
cf Science, &c., , and the much appreciated Popular Recitations, Moral, 

Comic, and euaeee Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washington to the Yelle ywstone Park ; Ww ashington City: English and 
Italian Lakes ; Venicr Algiers ; Holland; Bu urm Channel Islands; 
Norway ; the Improvec d Comic SI ups s; and the f fi lowit from Life Models— 

‘Curfew must not Ring *and the popular Temperance Tale, 
* Little Tiz.’’ 

Sold by all the Leading Opticians in the Unite 
whom please order. 


YORK & SON, 
87, Lancaster Road, Notting Hill, London, W. 


SPECTACLES V. OPHTHALMIC 
IRREGULARITIES. 


W. JOHNSON, Ophthalmic Optician, received the HIGHEST and 
ONLY AWARD grantedfor SPECTACLES in LONDON, International 


‘d Kingdom, through 





| Exhibition, 1862. 


Patronised by the most eminent Oculists and Medical Men 


|} W. JOHNSON, Optician to the University Hospital, 


TOTTENHAM COURT ROAD. 
** Remarks on Spectacles,” post-free. 


188, 


WooypD’s. 


“MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. 
The ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp, 
Is unsurpassed for power, portability, and price, £4 4g. 
SPECIAL ATTENTION is called to the great advantages 
| and a to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and also to the very favourable terms upon which Slides pur- 
chased of E. G. Wood may be exchanged. Full particulars 
in Wood's J List of Slides and Lanterns. 


ew 


E. G. woop, 
74, CHEAPSIDE, LONDON ; anno 


HORNE, THORNTHWAITE, & WOOD, 
416, STRAND, LONDON 


FRY’S PURE 


CONCENTRATED 
SOLUBLE 








COCOA 


Prepared by a new and special scientific process 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 





HOW & CO.’S 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians. Grani'es, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Tespayeinne, Riyolees, Lavas, Ashes, Gneiss, Schists, Lin e- 


stones, &c., price rs. 6a. each 
JAMES HOW & CO., 73, 


FARRINGDON STREET, T.onpon. 
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USEFUL BOOKS. 


BEES AND BEE-KEEPING—Scientific 
AND PRACTICAL. Vol. I. Sctentiric. A Complete Treatise on 
the Anatomy and Physiology of the Hive Bee. By F. R. CHESHIRE, 
F.L.S., F.R.M.S., Lecturer on Apiculture at South Kensington. In 
cloth gilt, price 7s. 6d. Vol. Il. PracricaL MANAGEMENT OF BEES. 
In Monthly Parts, price 7d. 


DICTIONARY OF GARDENING. A 


Practical Encyclopedia of Horticulture for Amateurs and Profes- 
sionals. Illustrated with upwards of 2000 Engravings. Edited by G. 
NICHOLSON, Curator te Roya Botanic ee, Kew, assisted by 
Prof. Trail, M.D., Rev. P. Myles, M.A., W. B. Hemsley, A.L.S, 

W. Watson, J. G arrett, and poh. specialists. . ol I.,A to KE, 552 pp., 

743 Illustrz ations ; and Vol. IL., F to O, 544 pp. and 811 Illustrations, 
now ready, price 15s. each. Also i in Monthly Parts, price 1s. 


PRACTICAL TAXIDERMY. A Manual 


of Instruction to the Amateur in Collecting, Preserving, and Setting-up 
Natural History Specimens of all Kinds. Fully Illustrated. By 
MONTAGU BROWNE, F.Z.S., Curator of Leicester Museum. In 
cloth gilt, price 7s. 6d. 


COLLECTING BUTTERFLIES AND 
MOTHS. Being Directions for Capturing, Killing, and Preserving 
Lepidoptera and their Larva. Illustrated. By MONTAGU 
BROWNE, F.Z.S. In paper, price 1s. 


NATURAL HISTORY SKETCHES 
AMONG THE CARNIVORA—Wild and Domesticated. With 
Ubservations on their Hab.ts and Mental Fac ulties. By ARTHUR 
NICOLS, F.G.S., F.R.G.S. Illustrated by J. T. Nettleship, C. E. 
Brittan, and 'T. W. Wood. In cloth gilt, price 5s. 


ZOOLCGICAL NOTES ON THE STRUC- 
TURE, AFFINITIES, HABITS, AND FACULTIES OF SNAKES, 
MARSUPIAL S, AND BIRDS; with Adventures among, and Anec- 
dotes of, them. By anree R NICOLS, F.G.S. F.R.G.S. In 
walnut or sycamore, 8vo, price 7s. 6d. 


Le All Books sent Carriage Free. 


Microscopes, Telescopes, 
Chemical and Electrical Ap- 
paratus, Geological and 
Zoological Specimens, Instru 
ments, Photographic Cameras 
and Lenses, Scientific Books, 
&c., 


MAY BE PROCURED OR DISPOSED Ok 
WITH THE UTMOST EASE, CERTAINTY. 
AND DESPATCH, EITHER FOR MONEY 
OR BY EXCHANGE, THROUGH “ THE 
BAZAAR, EXCHANGE, & MART,” WHICH 
CAN BE HAD OF ALL NEWSAGENTS, 
PRICE ed. 


** Like all grand conceptions, the process is remarkable fox 
its simplicity.” —G/ode. 


Office: 170, Strand, London. 


L. UPCOTT GILL, Publisher, 170, Strand, London, W.C. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 








New Book, Just Published, 3s. 6d. 


REV. F. G. JENYNS’ BOOK ON BEES: 


Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. 


WELLS GARDNER, DARTON, & CO., Paternoster Buildings. 


BOOKS (Secondhand), Miscellaneous, Re- 


mainders, & —C. HERBERT, English and Foreign Bookseller, 319, 





Goswell Road, London, E.C. Catalogue free on receipt of two stamps. | 


Libraries, Old Books, and Parchments purchased. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Soya, and Surveying Instruments 
of Every Description. 


Of the Highest Quality and Finish, at the most Moderate Prices 
illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Fxhibition of 18€2 for | 


Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORAL QUESTION. 2s. 6:7. 
100 FIGURES OF URINARY DEPOSITS. 5s. 


5 
| URINARY AND RENAL DERANGEMENTS AND CAL- 


CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 


| SLIGHT AILMENTS. Pp. 2 


75: 55 
HOW TO WORK WITH : HE MICROSCOPE. _ too 
Plates. 21s. (Harrison and Son 
THE MICROSCOPE IN MEDICINE. 86 Plates. 215. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 67. 
PROTOPLASM. (New Edition preparing.) 


| ON LIFE AND ON VITAL ACTION. 53. 


THE MYSTERY OF LIFE, 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 672. 
THE “MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 
London : J. & A. CHURCHILL. 


Just Published 
JOHN WHELDON’S GEOLOGICAL 


CATALOGUE of upwards of 2c00 Books and Papers. Post free for 
34. Stamp s.—58, Great Queen Street, Lincoln’s-Inn Fields, London. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 
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SUBSCRIPTIONS TO “NATURE.” 


WH ce 6 6S 6 OF 66s 6 ee . 28 

Half-yearly . 2 2 2 6 oe eee ee WG 

Quarterly... +. ie eee 
To the United States, the Condoan, he. : 


Vearly ..- eee 
Half-yearly ..... 
Quarterly . ‘ 

To India, China, and Japan: — 
ee ee eee eee . 32 
PM co cece ae ng coe 
a a ee ee ee 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d. per a 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Halfa Page, ora Column.........3 § 
Whole Page. .. . eee we 


Money Orders aali to MA CMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biavy of Socicties 
LONDON 
THURSDAY, NoveEMBER 25. 

RovaL SociETy, at 4.30.—Additional Evidence of the Afinities of the 
Extinct Marsupial Quadruped, ‘Ihylacoleo carnifex, Ow. : Sir R. Owen, 
F.R.S.—On the Structure and Life-history of Entylonia Ranunculi 
(Bonorden) : Prof. H. Marshall Ward.—On Jacobi’s Figure of Equilibrium 
for a Rotating Mass of Fluid : and On the Dynamical Theory of the Tides 
of Long Period: Prof. G. H. Darwin, F.R.S. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—The Pre- 
determination of the Characteristics of Dynamos : Gisbert Kapp.—Some 
Experiments on Secondary Cells: James Swinburne. 

SATURDAY, NoveEMBER 27. 

PuysicaL SOCIETY, at 3.—Note on a Method of Measuring the Coefficient 
of Mutual Induction of Two Coils: Prof. G. Carey Foster, F.R.S.—On 
the Stability of Liquid Surfaces: Prof. A. W. Riicker, F.R.S. 

Rovat Botanic SocigTy, at 3.45 

Essex FIELD CLUvB, at 6.30. —Animals with More than Two E yes: Henry 
Walker, F.G.S 





TUESDAY, NoveEMBER 30. 

Roya Society, at 4.—Anniversary Meeting. 

InstITUTION OF CiviL ENGINEERS, at 8.—Renewed Discussion on 
“Concrete as Applied in the Construction of Harbours.” 

WEDNESDAY, DECEMBER tr. 

GeoLtocicaL Society, at 8.—On the Metamorphic Rocks of the Malvern 
Hills, Part 1: Frank Rutley.—On a New Genus of Madreporaria — -Gly- 
phastrza, with remarks on the Glyphastraea Forbesi, Edw. & H., sp., 
from the Tertiaries of Maryland, U.S. : Prof. P. M. Duncan, F.R.S —On 
Fossil Chilostomatous Bryozoa from New Zealand : Arthur Wm. Waters. 

Society or Arts, at 8.—Adjourned Discussion on the Paper read by Dr. 
C. Meymott Tidy on ‘* Sewage Disposal.” 

ENTOMOLOGICAL SOCIETY, at 7. 

THURSDAY, DECEMBER 2. 

Linnean Society, at 8.—On the Loch Leven Trout: Dr. Francis Day.— 
Hermann’s ‘* Cey lon Herbarium ” and Linnzus’s ‘* Flora Zeylanica ”: Dr. 
= Trimen.—New Species of Brachyonychus from Mergui: Henry W. 

ates. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows—Bismuth- 
ates: M. M. P. Muir.—The Action of Inorganic Compounds on ae 
Matter: James Blake, M.D.—Morindin and Morindon: T. E. Thorpe, 
F.R.S.,and A. J. Greenal. 

FRIDAY, DECEMBER 3. 


GroLocists’ ASSOCIATION, at 8. 


PATENT 


Silico-Carbon Acidless 
BATTERY 


MICROSCOPIC work. 
Reduced price £3 15s. 


COXETER & SON, 
4-6,Grafton St.,GowerSt., 
LONDON, W.C. 




















HOT BATH IN FIVE MINUTES. 
EWART'S *« LIGHTNING” 
Boiling Water in 65 Seconds. GEYSER. 
EWART & SON, 346, Euston Road, London, N.W. 
Agents for PRICE’ S ** Chez Lui” Enamel. [499 
“> D EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIV\}. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 

ACCIDENTS OF DAILY LIFE 
INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company, 
(Z:tablished 1849) 

64, CORNHILL. 


Capital ... coe ase one oo oe £ 1,000,000. 
Income .. oss ono £246,000. 


ineiin Paid “ 112,000 Accidents, 
£2,215,000. 
Chairman .. «- HARVIE M. FARQUHAR, Esq. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Office—8, Grand Hotel Buildings, W.C.; 
OR AT THE 

Head Office—64, Cornhill, London, E.C, 
WILLIAM J. VIAN, Secretary. 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. | 


DENTS |  catarocur of iicH-ctass 


WATCHES and CLOCKS at 
WATCHES. REDUCED PRICES, sent post 
S; . | free on application to E. DENT 





and Co., Makers to the Queen, 


“Ky +7 | 61, STRAND, LONDON, W.C., 
or 4, ROYAL EXCHANGE. 





Astronomical Telescopes, &c. 
C. BAKER, 
244, HIGH HOLBORN, LONDON, 


Begs to call the attention of Astronomers to his very LARGE STOCK of 


SECOND-HAND ASTRONOMICAL TELESCOPES 
By COOKE, ROSS, DOLLOND, and other Eminent Makers. 


TRANSIT INSTRUMENTS, &c., 
By TROUGHTON AND SIMMS and other Makers, together with several 
very fine 


ASTRO-CLOCKS 
By DENT and other celebrated Makers. 
CATALOGUES OF SAME FREE BY POST. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 
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It requires no 
Skilled Labour, 
Little Attention, 
——# Small Cost to Work, 


HARVEY & PEAK, HEALTH 


[By Appointment to the Royal Institution of Great Britain,] EXHIBITION, 
SUCCESSORS TO W. LADD & CO., 

BEAK STREET, REGENT STREET, LONDON, 

MANUFACTURERS OF 


LARGE NICOL PRISM POLARISCOPES with latest improvements. 

HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE., 
WIMSHURST AND VOSS INDUCTION MACHINES. 

CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 


Illustrated Catalogue, Revised Edition, per post 8d. 


No Boiler. 

No Explosion. 
No Danger. 
No Nuisance. 


PRIZE = | 
AWARDED 





W. 





MINERALOGY AND GEOLOGY. 


CuHoIce SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, ToPAZES, RuTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VeRY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

New SERIES OF ROCKS, 
Chisels, and Blow-pipe Apparatus. 


COLLEC- 


AND 


MICROSCOPIC SLIDES. 


Hammers, 


PRIVATE LESSONS AND EVENING CLASSES. | 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 


277, STRAND LONDON, 
Opposite Norfolk Street. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, R. McLacutan, F.R.S., 
E. Saunpers, F.L. ,@ and H. T. Stainton, F.R.S. 


This Sagpainn, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 


the British Isles. 


Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 


Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the succeeding | 


the entire oot to date, at the increased price of ros. each; 
vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 


addr -B.—Communications, &c¢., should be sent to the Editors at the above 
ress. 


S. LOUIS’S SERIES OF 
UNMOUNTED OBJECTS FOR THE MICROSCOPE. 


11 Series of Diatoms (12 tubes in each), at 3s. each series. 
46 oe Various Objects (12 to 36 ineach) at 2s. ditto. 


S. LOUIS’S SERIES OF MOUNTED OBJECTS. 





43 Series, twelve (3 by 1) slides in each, at 5s. each Series. 
selected Diatoms ready. 


36 Pages, New Detailed List, post free for One Stamp. 
SoLE AGENT: WM. WEST, 15, Horton Lane, Bradford. 





On the 3: 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3d. Subscription for One Year, payable in advance, 12s 

London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


The volumes coir- | 


roth Series of 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS OD. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, EC. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL.’ 


SPECIALITIES. 
| _ Completely Disarticulated Skeleton of Young Jaguar, each individual! 
Bone movable ; natural position retained. 
| Complete Section of Cat, one side natural, the other disarticulated. 
Fowl Skull fully disarticulated, the Bones movable in Groups ; 
after PARKER. 
Limulus Homarus, Palinurus, Cancer, and Scorpio, fully disarticulated 
lettered after Huxtey and Ray LANKESTER. 
TWO GOLD MEDALS AWARDED LIVERPOOL EXHIBITION. 


Specimens for Sale. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartinc, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 
Original Articles by well-known naturalists in every branch of soology; 
| habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
| journals of important and interesting articles in various branches of 10 logy. 
| Chere are occasional woodcuts. 
JOHN VAN VOORST, 1, Paternoster Row. 








lettered 








| 


On the rst of every Month, price Sixpence. 


| THE ENTOMOLOGIST: 
| AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


| 
| Edited by Joun T. CarrINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. Ricuarp SouTuH. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. BucHANAN WuirTs, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ’Life- Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

Woopcut ILLustTraTions and occasional L1THOGRAPHED and Cur )M0- 


| LiITHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 
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MESSRS. MACMILLAN & GO. MANUALS For STUDENTS. 


NATURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS IN.__By Professor BALFOUR STEWART, F.R.S., and 
Ww. W. HALDANE GEE, B.Sc. Crown &vo. 

Part I.-GENERAL PHYSICAL PROCESSES. 6s. 

Part II.—ELEC1 RICITY AND MAGNETISM. [/n the press. 

Part I11.—oPT ICS, HEAT, AND SOUND. [ln preparation. 
A SCHOOL* COURSE OF PRACTICAL 


PHYSICS. By the same Authors. [Jn preparation. 
ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, M.A.. 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature oF Licut.—Second Course. On LiGut as A MEANS OF 
InvesTIGATION. Crown 8vo. 2s. 6d. each. 
THIRD COURSE. On tHe Banericiat EFrrects or Licut. 
[/n the press. 
MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of ne 4 College. Cambridge. Crown 8vo. 1os. 6d. 
HEAT. By P. G. Tait, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s Col'ege, Cambridge Professor —- Philo- 
sophy in the University of Edinburgh. Crown 8vo 


LIGHT ; 


WRIGHT. With 200 Engravings and Colcured Plates. Crown &vo. 


7s. 6d. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


CHEMISTRY, 
THE STUDY OF CHEMISTRY, AN INTRO- 


DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 


Johns Hopkins University. Crown 8vo. 6s. 6a. 
COMP OUNDS OF CARBON; or, 


Chemistry, an Introduction to the Study of. 
fessor of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 
THE ELEMENTS OF EMBRYOLOGY. By 


Organic 


MICHAEL Fi)STER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiole gy in the University of Cambridge, Fellow of Trinit y College, | 


Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 


F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal | 


Morphology in the University. Second Edition, revised. Edited b 
Apam SEDGwICcK, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WAL TER Heare, Demonstrator in the Morpho- 
logical eigen 2 the University of Cambridge. With Illustrations. 
Crown 8vo. tos. 

COURSE OF PRACTICAI. INSTRUCTION 
IN EL MENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 

COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., - m4 Si =" of Trinity College, 
Cambridge. Fifth Edition. Crow 7s 

AN INTRODUCTION T O THE. ‘OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 


LL.D., F.R.S., Director of the Natural History Departments of the | 


Brit sh Museum, late Hunterian Professor of Comparative Anatcmy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in the University of Cambridge. 
Crown 8v>. 10s. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Frofessor of Zoology. 
Normal School of Science and Roy: al School of Mines. Witha Preface 
by Tuomas Henry Huxtey, F.R.S. Royal gto. 14s. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 


Professor of Biology in the a Sad of Otago, New Zealand. With | 


Illustrations. rown 8vo. 6d. 


COURSE OF PRACT ICAL INSTRUCTION 
IN BOIANY. 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. THIsELTON Dyer, M.A., C.M.G., 
F.R.S._F.L.S., Director of the Royal Gardens, Kew. 
Part I. —~PHANEROGAMz E—PTERIDOPHYTA. Crown 8vo, 6s. 
STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Professor ASA GRAY, LL.D. &vo. 10s. 6d. 


A COURSE OF EXPERIMEN TAL | 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS | 


By IRA REMSEN, Pro- | 


3y F. O. BOWER, M.A., F.L.S., Professor of | 


| THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. | Fy Sir J. D. HOOKER, K.C.S.L, C. = M.D., F.R.S., 

: D.C.L. Third Edition, revised. Globe 8vo. 105. 6d. 

FIRST BOOK OF INDIAN BOT ANY. By 
DANIEL OLIVER, F.R.S., &c., Professor cf Botany in University 
College, London, &c. With Illustrations. Extra fceap. 8vo. 6s. 6d. 


DOMESTIC BOTANY: An Exposition of the 


Structure and Classificaticn of Plants, and their Uses for Ford 
me Medicine, and Manufacturing Purposes. By JOHN SMITH, 


-L.S., &c. With Illustrations. New Issue. Crown Svo. 125. 6d. 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. W ith Copper Plate Illustra 
tions. Crown $vo. 10s. 6d. 

A LIST OF EU ROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown Svo. 15. 

DICINE. 

MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical “chool of St. Bartholomew's Hospital, London. With 122 
Illustrations. Third Edition. Revised. Crown. 0. 6s. 


ANTHROPOLOG \’. 

ANTHROPOLOGY. An Introduc: on to the Study 
of Man and Civilisation. By E. B. — L -” D.C.L., F.R.S. With 
numerous I Illustrations. Crown 8vo. 

PHYSIOGRAPHY AND ( EOLOGY. 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous = ee and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 

CLASS-BOOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practical 
Geoiogy, London, formerly Murchison Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. os. 6d. 

AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 


eatiet of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
oe upon ee Sir die Agric —_— Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 


POLITICAL ECONOMY. 
MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revised, 
with a chapter on “ State Socialism and the Nationalisation of the Land,” 
and an Index. Tl wn 8vo. 125. 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. W ALKER, M.A., Ph.D., Author of 
**Money,” ‘‘ Money in its Relation to Trade,” &c. Crown Bvo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS, OUTLINES OF, 

FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 

LL.D., Knightbridge Professor of Moral Philosophy in the University 
of Cambridge, Author of “ The Methods of = ” “The Principles 
of Political Economy,” &c. Crown 8vo. 35 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc, 
(Edin.),- Ex-Principal of the General Assembly’s > Calcutta. 
Second Edition, revised and improved. Crown &vo. 

STUDIES IN DEDUCTIVE LOGIC. By ‘the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


5S. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Gene alogic al Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
117th ‘I housand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.”” By C W.A. TAIT, 
M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 


*.* Other Volumes to follow. 
MACMILLAN & CO., LONDON 
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-MARION’S 


THE LARGEST 


PHOTO SUPPLY STORES. 


COMPLETE SETS OR OUTFITS FOR TAKING NEGATIVES BY 
AMATEUR PHOTOGRAPHERS. 


The Nonpareil, for plates 44 X 3}, 30/-. The Student, for plates 5 x 4, 50/-. 
The Oxford, for plates 65 x 43, £5.. The Compacta, or Ladies’ Set, £7 10/-. 
The University Set, for plates 8} x 63, £10. The Engineer’s or Builder’s Set, for plates 12 x 10, £22. 
The Superior Set, w ith Marion’ s Best Rapid Rectilinear Lenses, for plates 63 x 43, £17; 
81 x 64, £20; 10 x 8, £28; and 12 xX 10, £34. 
Empire Sets of Old Seasoned Spanish Mahogany, Voitlander’s Lenses, and all articles of the very choicest 
description and quality, for plates 8} x 6}, £37; 10 x 8, £45; 12 X 10, £55. 


FREE LESSONS GIVEN in their Gallery, Soho Square, to Purchasers. 


PRINTING SETS, WITH STOCK OF MATERIALS. 
Nonpareil, 12/6 ; Student’s, 25/-; Oxford, 30/-; University, 40/- ; Compacta, 23/-. 
Superior at 45/-, 60/-, 85/-, 100/-; Empire at 60/-, 85/-, and 1oo/-. j 
Britannia Plates, the best )} 4 pl. 5X4 6} x 43 7% X 5 8} X 63 Io x 8 I2 X 10 
and cheapest jf 1/- 1/7 7/3 10/- 
The Globe Plate 1/6 2/3 10/6 15/- 
The Exceeding Rapid Plate 3/- 4/3 / 18/- 26/6 


SMALL CAMERAS FOR MINIATURE SIZES OF NEGATIVES, 


Made in metal, light, portable, and strong, for plates 1} 2 34 in. square. 
25/-  45/- ——84/- 
Complete sets of ditto, with 12 slides, plates, chemicals, dishes, &c., £4, £5 10/-, 410 
Marion’s Academy Camera, with drawer to hold | for plates 1} 2 3 
12 plates } 50/- 75/- 100/- 
Cameras, best make, Spanish Mahogany, all the latest improv ements, and 3 double backs: 
for plates 44 X 3h 5 x 4 63 xX 42 1% X5 81 x 63 10 X 8 
Middl : C. £6 5) £8 £8 15/- £9 t0/- 4 §/- 
iddlemiss’ a amera, wit 
double backs > £8 49 tol Art 5/- 




















The Parcel Detective Camera (New Patent) for } plates, 70/-. 


Ditto Ditto Covered in Leather, 84/-. 


23/- 25/- 30/- 35/- each. 
Cadett’s Ebonite Field Shutters, Diameter of Lens 14 5 3} 3 4 
4 - 


30/- each. 


Kirshaw’s Rapid Blind Shutter, Ditto Ditto 2 ; 3 3s 





MARION’S NEGATIVE WASHING TANKS. MARION’S REGISTERED PRINT WASHER. 
SOLE AGENT FOR VOITLANDER’S CELEBRATED LENSES. 
Marion’s Ferro-Prussiate Process, for Copying Plans, Drawings, &c. 
No Chemicals required. 
USED IN ALL THE LARGE ENGINEERING WORKS. 
MARION’S 3rd Edition of PRACTICAL GUIDE, 2s. 9d. Free per Post. 
MARION’S New Work on RETOUCHING, 2s. 3d. Free per Post. 


MARION & CO, 


22 & 23, SoHo SQUARE, LONDON, ww. 








Printed by Recnanp Cray anp Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112, Fourth Avenue, New York.—Tuurspay, November 25, 1886. 





the moti 
by Prof. 
of Tokio 
offered ¢ 
earthqua 


A full 
tion. 


THE ¢ 


OSTE 
15, K 


Compl 
Bone mo 


after Par 

imuly 
lettered ; 
TWO c 


INDEX NUMBER 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.””—WorDSWORTH 








No. 892, VOL. 35] 


THURSDAY, DECEMBER 2, 1886 


[PRICE 30 CENTS 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. Ls a. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with 1-in. and }-in. 
Object-glasses... ... .. 8 3 O 


Stand, with 2 Eye-pieces, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
a er ee 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885, 


SEISMOGRAPHS. 


These instruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Observatory of the University 
of Tokio, where some of them have been in use since 1880, The forms now 
offered contain many improvements in detail, suggested by experience of 
earthquake measurement in Japan. 





_A fully-illustrated description and list of prices will be sent on applica- 
tion. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 


MOORE BROTHERS, 
QSTEOLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


SPECIALITIES. a, 

Completely Disarticulated Skeleton of Young Jaguar, each individual 
Bone movable ; natural position retained. a 

Complete Section of Cat, one side natural, the other disarticulated. 

~ Skull fully disarticulated, the Bones movable in Groups ; lettered 

ter PARKER. 

imulus Homarus, Palinurus, Cancer, and Scorpio, fully disarticulated ; 
lettered after Huxtey and Ray LANKESTER. 
TWO GOLD MEDALS AWARDED LIVERPOOL EXHIBITION. 
Specimens for Sale. 








THE BEST MAGIC 
LANTERN MADE. 


New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 
Front, Compound Achromatic Portrait Lens Objective with 
Rack Adjustment, and Improved Zhree-Wick Lamp in well- 
made Stained Wood Case, greatly improved, for 1887. Price 
£2 18s. 6d. 

This Lantern can at any time be fitted with Limelight Apparatus 

without Alteration. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 


TRAVELLER'S _ COMPANION. 





ANEROID BAROMETER, with Altitude Scale, COMPASS, with Patent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI & ZAMBRA, 


ScrenTiric INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT. 
BrancuEs :—45, CORNHILL; 122, REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N, and Z.’s Large Illustrated Catalogue, r200 Engravings, Price ss. 6¢. 
Telephone No. 6583. Telegraphic Address: Negretti, London 
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ENGINEERING. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Courses of Technical Instruction at the Central Institution, Exhibition 
Road, S.W., are open to persons desirous of studying CIVIL, ME- 
CHANICAL, E LECTRICAL, or CHEMICAL ENGINEERING 

The Courses comprise Lectures and Laboratory Practice, fustrection in 
the Drawing Office and in the Workshops. The Institution is furnished with 
Special Laboratories for Experiments in the Efficiency of the Steam-Engine, 
in the Testing of the Strength of Materials and the Power and Efficiency of 
Dynamos, aud also for Experimental Work connected with different branches 


of Manufacturing Chemistry. 


DYNAMO-ELECTRIC MACHINERY. 


A Special Course of Practical Demonstrations in the Testing of the Power 
and Efficiency of Dynamos and Motors will be given by Prof. AYRTON, 
F.R.S., at the Central Institution, commencing on FRIDAY, February 4, 
1887, al at 5 p.m. kee for the Course, £1 118. 6d. 


CHEMISTRY OF THE ALKALOIDS, &c. 

Prof. ARMSTRONG, F.R.S., will commence a Course of about Twenty 
Lectures on JANU/ ARY 27, 1887, at the Central Institution, Exhibition 
Road, S.W., on the Chemistry of Nitrogen and its Compounds, with Special 
Reference to Recent Investigations of the Alkaloids, Albumenoids, &c. 

The Lectures will be given at 5 p.m. on MONDAYS and WEDNES- 
DAYS. Fee for the Course, £r 1s. 

For further particulars of any of the above Courses, apply at Exhibition 
Road, S.W., or at Gresham College, London, 

PHIL IP MAGNUS, Director and Secretary. 


UN JIVERSITY COLLEGE, LIVERPOOL. 
SHERIDAN MUSPRATT CHEMICAL SCHOLARSHIP, 
Of the value of £50 per Annum, tenable for Two Years. 

The Examination for this Scholarship will commence on DECEMBER 9, 

the subjects of Examination being :— 
The Principles of Chemistry. 
Chemistry of the Metals and Non-Metals. 
Elements of Organic Chemistry. 
Qualitative Anz aly sis and General Laboratory Work. 
Simple Quantitative Analysis. 

The Examination in these subjects will extend over three days, one at 
least of which will be devoted to practical work in the Laboratory. Candi- 
dates who have not taken a University Degree will further be required to 
satisfy the Examiners in :— 

(1) Physics ; especially Heat and Electricity. 

(2) Mathematics; especially Algebra up 


Logarithms. 
‘the Examination is open to all, but preference will be given to Candidates 


under twenty-three years of age, provided that they come up to the requisite 


standard. 
Candidates should send their names on or before December 6 to the 


REGISTRAR. 


LECTURE.—On TUESDAY, December 7, 
at WILLIS’S ROOMS, King Street, St. James’s, by ARTHUR 
A. CUTHBERT. Subject: “ The True Fundamental Principles of 
Science : illustrated by Astronomy (especially the latest Discoveries 
and Demonstrations there f) as it stands related to Science in 
general, and to //usman Life an? its Evolution.” ** Sermons in stones, 
and Truth in everything.”” Lec*ure to commence at 8 p.m. Reserved. 
Seats, 5s. and 2s. 6d. : Unreserved Seats, 1s. Tickets can be had at 
the Rooms and the usual Libraries. 


JOHN HAMPDEN or ISAAC NEWTON ? 


—Is it lack of brains or lack of moral courage that delays the verdict, 
or is the manhood of England a thing of the past? Read The Earth, 
Fortnightly, One Penny. —29, Paternoster Row. 


w. P. COLLINS, SCIENCE BOOK- 


SELLER.—Secondhand and New Catalogues and Monthly Lists 
free for Two Stamps. Libraries and Parcels of Books purchased or 
taken in exchange.—157, Great Portland Street, Oxford Street, 
London, W. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS- CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NAT URALISTS’ 
DREDGES, ‘&c. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, E.C. 

















to Binomial Theorem and 




















The COWLEY SCHOOLS, St. HELENS. 
tat. Sg i a a SCIENCE MASTER. £150-£200.— 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIESEXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers some unrecognised Flagellate Monads, 
with sketch and description. He also sent out Argulus foliaceus, Acineta 
grandis, Stephanoceros Eichornii, Cephalosiphon limnias, Conochilus volvox, 
Brachionus urceolaris, Eurocercus lamellatus, Sida crystallina, Difflugia, 
Desmids, Volvox globator ; also Hydra, Ameeba, Vorticella, Crayfish, and 
other Specimens for(Huxley and Martin’ s) Biological Laboratory work, 

Weekly Announcements will be made in this place of Organisms, T. B. 


supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


S. LOUIS’S SERIES OF 
UNMOUNTED OBJECTS FOR THE MICROSCOPE. 
11 Series of Diatoms (12 tubes in each), at 3s. each series. 

46 i Various Objects (12 to 36 ineach) at 2s. ditto. 
S. LOUIS’S SERIES OF MOUNTED OBJECTS. 
roth Series of 





43 Series, twelve (3 by 1) slides in each, at 5s. each Series. 
selected Diatoms ready. 
36 Pages, New Detailed List, post free for One Stamp. 


SoLE AGENT: WM. WEST, 15, Horton Lane, Bradford, 
MORPHOLOGY OF THE CRUSTACEZ. 


The following interesting and rarely-observed objects, stained and mounted 
in balsam without pressure, rs. 8d. each :— 
The Curious Zoéa of ** Porcellana ee 
De of Plated Lobster, ‘‘ Galathea.’ 
Do. of Great Edible Crab, ‘‘Cancer pagurus.’ 
Do. of Shore Crab, ‘‘ Carcinus mznas. 
Megalope Stage of ditto. 
Young of Hermit Crab, ‘‘ Pagurus bernhardus.” 
Zoéa of Prawn, and Mysis Stage of ditto. 


SINEL & CO., JERSEY. 
Cor.plete Catalogue of Specimens for Museum, Laboratory, and Microscope, 
‘wo Stamps. [467 


“BROWN CEMENT,’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. i 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. 
Price 1s. per bottle, with full instructions for use, from most Opticians, 


Post free for 1s. 3d. from 
EDWARD WARD, 249, Oxford Street, Manchester. 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients and 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 

Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medai, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

204, REGENT STREET, LONDON, W. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH;; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 


NAUTILI. 
New SERIES OF Rocks. MICROSCOPIC SLIDES. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277, STRAND LONDON, 
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Now Reapy, with Seven Illustrations from Drawings by ALFRED 


SIX PRIZE MEDALS WATERHOUSE, R.A., neatly bound in Blue Cloth, price 18s., Demy 8vo. 
AWARDED FOR GEOLOGICAL COLLECTIONS. THE 
1 Collectionsespecially adapted for Teaching assupplied to Science 
G: Te Department, and used by all Lecturers and Teachers in OW 7 4 N S C O I 7" qo 
Great Britain, &c. , | a\ k | jiu | A 1 | : e 
New and Rare Minerals constantly arriving from all parts for selection of ie 
Single Specimens. | s 


ROCK SECTIONS AND ROCK SPECIMENS: | FOUNDA TION AND GROW7H : 


The Largest Variety in England. 
New Catalogues and Lists onapplication to— AND ITS 


JAMES R. GREGORY, | CONNEXION WITH THE 


F S Lon ’ i a 
%, CHARLOET aablebed 7 Years in Londen. om | VICTORIA UNIVERSITY, 
ROCKS, MIN ERALS, FOSSILS. ee 
a iy I. E R By JOSEPH THOMPSON. 
FE". “ a3 9 Manchester : J. E. CORNISH, 33, Piccadilly, and 16, St. Anne’s Square. 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c.. | ———__— eats aE DPE 2 aaa 
Successor to the late R. TALLING, EVOLUTION. 


180, BROMPTON ROAD, LONDON, S.W. 




















INVALUABLE TO ASTRONOMERS. 


L. REEVE &CO., 5 5. Henrietta Street, Covent Garden, 

















mm 1 ‘DD TANGY a] ’ a TYTN 
LATELY RECEIVED :—Fine Dauphin uartz, tinted North of England THI } ] I NI l i} ° 
Calcite, the new Cornish Chalybite, patnancl sibethenite, Argyrodite, Zunyite, A S i \ GS | ) ( | ) ) ( . 
ing minerals; also an extensive series of Cornish Veinstones. Sets or AN ESSAY IN EVOLUTION. 
single specimens of Fossils from the Pelecy poda and Gasteropoda of the 
Excellent Copies ot the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- PROF. C. LLOYD MORGAN. 
Type-Writing are easily, quickly, and cheaply produced by the logy and ethics, regarded from the standpoint of evolution.”—NATURE. 
* An excellent and most i interesting exposition of the growing doctrine of 
the evolution of conduct.” — K no ige. 
* Solid and scholarly.”—Saturday Review. 
written letters. Used at the House of Lords, &c. 
7 Ic 
AUTOCOPYIST CO., L. REEVE & CO.’s ; NEW WORKS. 
COLEOPTERA 
JUST PUBLISHED. | ow ready, Part I. of the Large-Paper Iu trated Editicn, with Four 
T 7 T 
h \ ‘ THE MOON, | tHe coLeoPTERA OF THE BRITISH 
ISLANDS. A Descriptive Account of the Families, Genera, and 
MELLoR, Esq. It is mounted on card 15 X 13 inches, and has every pro- | Localities, Habitats, &c. By the Rev. W. W. FOWLER, M.A., 
minent feature of the Moon’s surface accurately delineated, and an explana- F.L.S., Secretary to the Entomological Society of London, and Editor 
| The STRUCTURE and LIFE. HISTORY 
of the COCKROACH (Periplane: ta ¢ $8 ntalis). An Introduction to 
IA 
Yorkshire College, Leeds ; and ALFRED DE NNY, Lecturer on 
Biology in the Firth College, Sheffield. With 125 Illustrations. Cloth 
OPTICIANS TO THE QUEEN, 
416, STRAND, W.C., By LIONEL S. . BEALE, M.B., F.R.S., 
E. G. WOOD, OUR MORALITY AND THE MORAL QUESTION, 25. 6d. 
74, CHEAPSIDE, E.C. 100 FIGURES OF URINARY DEPOSITS. 5s. 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 
Catalogue of Astronomical Telescopes, S%C., Post Free. | SLIGHT AILMENTS. Pp. 
BERKHAMPSTED SCHOOL, HERTS. Plates. 21s. (Harrison and Sons.) , 
Twenty-eight miles from Euston. Good Scholarships and Exhibitions. THE MICROSCOPE IN MEDICINE, 86 Plates. is. 
Address, Head-Master. PROTOPLASM. (New Edition preparing.) 
New Book, Just Published, 3s. 6d. ON LIFE AND ON VITAL ACTION, ‘55s. 
REV. F. G. JENYNS’ BOOK ON BEES: | Lire THEORIES AND RELIGIOUS THOUGHT. 55. 6d. 
Their History, Habits, and Instincts. The First Principles of Modern | THE ‘“* MACHINERY” OF LIFE. 2s. 


Microcline, dichroic Ruby, large white Sapphire, and other rare and interest- 
WriGcHT COLLECTION can now be furnished ; Synopsis on app )lication. BY 
grammes, Plans (up to Double-Elephant size), Shorthand, and “‘ This is a thoughtful and extremely well-written little book on psycho- 
Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble London: KEGAN PAUL, TRENCH, & CO. 
72, London Wall, London,and 52, Princess Street, Manchester. 
eS ee ee iciandinnatihaes NEW AND ORIGINAL WORK ON THE BRITISH 
lates. . Plain, 5s. Coloured. 
Reproduced by the Platinotype Process from a large Drawing by T. R. Species Indigenous to Great Britain and Jreland, with Notes as to 
tory letterpress is pasted at the back of the card. (for Coleoptera) of the Extomologist’s Monthly Magazine. 
Price 35. 62. Post Free 3s. 8d. the Study of Insects. By L. C. MIALL, Professor of Biology in the 
HORNE, THORNTHWAITE, & WOOD, 75. 6d. 
AND Professor of Medicine in King’s College, London. 
URINARY AND RENAL DERANGEMENTS Beg CAL- 
‘ 275. 55. 
noose HOW TO WORK WITH THE MICROSCOPE, 100 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— | BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
THE MYSTERY OF LIFE. 3s. 6d. 
Bee-keeping. Published at the request of the British Bee-Keepers’ DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 





Association. i ~artrend® 
WELLS GARDNER, DARTON, & CO., Paternoster Buildings. London: J. & A. CHURCHILL. 


Published 
BOOKS (Secondhand), Miscellaneous, Re- = 
’ 
mainders, Rise HERBERT, English and Foreign Bookseller, 319, | JOHN WHELDON’S GEOLOGICAL 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. CATALOGUE of upwards of 2000 Books and Papers. Post free for 
Lib braries, Old Books, and Parchments purchased. | 3@. Stamps.—58, Great Queen Street, Lincoln’s-Inn Fields, London. 
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SAMPSON LOW, MARSTON, | THE RELIGIOUS TRACT SOCIETY, 


AND CO.’S LIST. BOOKS FOR EVERYROOY. Please write to the Secretaries 


~ B yee y s ang a Books for Presentation and the 
A Charming New Work by the Author of ‘‘ Marvels of _ * 8s. endieme Cloth, Giene 25s. in Morocco. 
Animal Life.” AUSTRALIAN PICTURES. Drawn with Pen and Pencil, 


; ° > . By HOWARD WILLOUGHBY, of the Melbourne Argus. With 
The Ivory King 3 al opular History of the Elephant large Map and Illustrations from Photographs and Sketches, engraved 


AND ITS ALLIES. By CHARLES F. HOLDER. by E. Wuymper and others. Imperial 8vo. 
Large Crown 8vo, with full-page Illustrations, cloth extra, “A handsome volume, of which plates and letter-press combine to furnish 
8s. 6d. [Ready a wonderfully good idea of the island continent.”—Graphic. 
New Work by the Author of “ , THE LEISURE HOUR. Annual Volume for 1886. Contains 
ew Work by the Author of In the Land of the Lion 860 pages of interesting reading, with a Coloured Frontispiece and 
and Sun. numerous Illustrations by Eminent Artists. It forms a handsome IIlus- 
Persia as it is. Being Sketches of Modern Persian —— for a Present. Price 7s. Cloth; 8s. 6d. Gilt Edges ; ros. 6d. 
alf-Calf. 
LIFE AND CHARACTER. By C. J. WILLS, M.D. | THE SUNDAY AT HOME, Annual Volume for 1886. The 
, Crown 8vo, cloth extra, 8s. 6d. Family Magazine for Sabbath Reading Contains 828 pages, with Illus. 
‘ Thus qualified by residence, knowledge, and popularity, Dr. Wills draws trations in Colours and numerous superior Wood Engravings. A very 
for us a most interesting picture of the Persians in their outer and inner life. suitable book for Presentation. Price 7s. Cloth; 8s. 6d. Extra Gik 
. + » We have let Dr. Wills speak for himself, and have only to say that his Edges ; ; tos. 6d. Half-Calf 
book is utterly unaffected, full of keen observation.”’—Sfectator. GIRL’S OWN ANNUAL. The Seventh Volume of the 
_ id r Girl's Own Pafer. 832 pages of interesting and useful reading. Pro- 
New Work of Mountain R ravel by Mrs. MAIN, formerly oy Illustrated. Price 8s. in Handsome Cloth; gs. 6d. with Gilt 
Mrs. FRED. BURNABY. Edges : 12s. 6d. Half-Morocco, Marbled Edges. 
High Life and Towers of Silence. By Mrs. BOY’S OWN ANNUAL. The Eighth Volume of the Soy’s 
MAIN, Auth f “The High Al W ” Own Paper. 832 pages of Tales, Adventures, Amusements, and Tn. 
f » Author o e fig ps in Winter. Crown structive Papers. With many Coloured and Wood Engravings. 8s. 
8vo, cloth extra, with Illustrations, tos. 6d. Handsome Cloth ; gs. 6d. Gilt Edges: 12s. 6d. Half-Morocco. 
“The accounts of some of the ascents are truly marvellous, when it is | THE HANDY NATURAL HISTORY. By the Rev. J. 
remembered that they were made by a lady.””"—Fie/d. G. WOOD, Author of “‘Homes Without Hands,” &c., &c. With 2 
: Engravings. Small Quarto, 8s., Cloth Boards, Gilt Edges. 
The Pleasures of a Pigeon Fancier. By the * An excellent book for the young, handsomely illustrated, and written in 
Rev. J. LUCAS. With Illustrations (Three in Colours). | fluent and lucid — "—Saturday Review. 
Crown 8vo, cloth extra, 5s. . E CHURCH HISTORY SERIES. 
“* Your book is very delightful to me in many ways.” —Joun Rusk1n. PRELUDES "TO THE REFORMATION: From Dawn to 
Dark in Europe. he Rev. Canon PENNINGTON, Author of 


Wild Animals Photographed and Described. se mtd Life of Wycliffe,” &c. Illustrated. Crown 8vo, 2s. 6d., Cloth 
Illustrated with numerous Phototype Plates, being repro- THE REF ORMATION IN FRANCE. From its Dawn to 


ductions of Photographs taken from Life. By J. FORTUNE the Revocation of the Edict of Nantes. By RICHARD HEATH, 


NOTT, Major, Canadian Active Militia. Super-royal 8vo, ae < ae Sse Se Centuries,” &c 
ated. , 28. 6d., ‘ 


cloth extra, bevelled boards, 35°. [Ready. OUR PETS AND COMPANIONS: Pictures and Stories 
, illustrati f Kindness Animals. By MARY K. MARTIN. Pro- 
London: SAMPSON LOW, MARSTON, SEARLE, & Seschp Uieested Genta, 20, Cha,” 
KIVINGTON, 188, Fleet Stree, E.C. 56, PATERNOSTER ROW, LONDON. 











CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 
| Bailey's Hot-air Pump, Co = ready for work, to supply any quantity of Water up to 4000 Gallons 
= daily, £32. Pamphlets and Particulars free. 
W. H. BAILEY & CO., E reattaen ENGINEERS, &c. ALBION Works, SALFORD, MANCHESTER. ; rs 
memes Salt Water at Supplying a 
Colwyn Bay Hotel. Mansion. 


- ‘THE , NEW LANTERN MICROCOPSE | _ 
~ ia OXYHYDROGEN oR Exvsctrric LIGHT >: hee 
fi (Wright and Newton's Patent.) | W. F. STANLEY | 


SELCES: WEROL | Mathematical Instrument Manufacturer to H.M. Government, Council of 
INVENTIONS EXHIBITION, 1885. India, Science and Art Department, Admiralty, &c. 
| Mathematical, Drawing, and Surveying Instruments 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1262 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 

| matical Work. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


HOT BATH IN FIVE MINUTES. 
| EWART’S *“ LIGHTNING” 








With Lime-light this Instrument shows a Flea 15 feet long as sharply as a Boiling Water in 65 Seconds. GEY SE R. 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 


Eye magnified 2,500 diams. Is also the most perfect projecting Micro- EWART & SON, 346, Euston Road, London, N.W. 
Polariscope made. Particulars and Report of Royal Microscopical Society | Agents for PRICE'S * Chez Lui ” Enamel. [499 


on application. 
NE WTO N & CO., 
OPTICIANS TO THE QUEEN AND THE GoveRNMENT 
MAKERS OF EVERY DescRIPTION OF SCIENTIFIC AND PuysicaL APPARATUS 
ror Cotvecss, Institutions, &c. Speciat OpricaL APPARATUS FOR 
POLARISCOPY, ‘SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 





Just Published, free for Two Stamps, 


NATURAL HISTORY AND _ SCIEN- 
TIFIC BOOK CIRCULAR, Sixteenth Year of Publication, including 
many Recent Purchases ; Anthro logy, Microscopy, Zoology, Palzxon- 


8, FLEET STREET, LONDON, & Son, 28, Essex Street, Strand, London. 


| 
Full Illustrated Catalogues 6 Stamps. | tology, Botany, Astronomy, and Physical Science. —WILLIAM WBHSLEY 
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SUBSCRIPTIONS TO “NATURE.” 


en a a a a ee 
Half-yearly . 2. 6 6 2 ee ee ee 0 oe WG 
Quarterly. 2 6 ee ee ee ee ee ee 7 


To the United States, the Continent, &c. :— 


anor 


s. 
a ee ee a ee 
Half-yearly . 2. ee ee we ee so 0 AF 
Quarterly. 2 2 2 eee rere eve e 8 


To India, China, and Japan :— 


oank 


s. 
ee or ar a ee a ae ae ee 
Half-yearly . 2.22 sees eves « 16 
Oe a ae a ee 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
s 


ANDAR 





One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Half a Page, ora Column. ......-. “3 3 
Whole Page... . re eee eee 


Money Orders seaeeitt to MA sala Ps 
OFFICE: 29, BEDFoRD STREET, STRAND, W.C. 


Biavy of Socicties 


LONDON 


THURSDAY, DECEMBER 2. 

LINNEAN Society, at 8.—On the Loch Leven Trout: Dr. Francis Day.— 
Hermann’s ‘‘ Ceylon Herbarium ” and Linnzus’s “‘ Flora Zeylanica”’: Dr. 
H.Trimen.—New Species of Brachyonychus from Mergui: Henry W. 
Bates. 

CuemIcaL Soctety, at 8.— Ballot for the Election of Fellows—Bismuth- 
ates: M. M. P. Muir.—The Action of Inorganic Compounds on Living 
Matter : ae Blake, M.D.—Morindin and Morindon: T. E. Thorpe, 
F.R.S., and A. J. Greenal. 


FRIDAY, DECEMBER 3. 

GEOLOGISTS’ ASSOCIATION, at 8.—On Fossil Leathery Turtles and their 
Occurrence in British Eocene Deposits: A. Smith-Woodward.—On some 
Further Researches in Bone Caves in Wales: Dr. Henry Hicks, F.R.S. 

INSTITUTION OF CivIL ENGINEERS, at 7.30.—Ranging Circular Curves: 
Harley H. Dalrymple-Hay. 

MONDAY, DEcEMBER 6. 

Society OF CHEMICAL INDUSTRY, at 8.—On Strontium Hydrate: E. H. 
Traschel. 

Victoria INSTITUTE, at 8.—Worship and Traditions of the Aborigines of 
North America: S. D. Peet. 

RovAL INSTITUTION, at 5.—General Monthly Meeting. 

TUESDAY, DecemBer 7. 

ZooLocicaL Society, at 8.30.—Observations on the Development and 
Structure of the Ovum in the Dipnoi: Frank E. Beddard.—On the Ana- 
tomy and Systematic Position of the: Liassic Selachian, Squaloraja_poly- 
spondyla : A. Smith-Woodward.—On Atavism, a Critical and Analytical 
Study : J. Bland Sutton. 

InsTITUTION OF CiviL ENGINEERS. at 8.—The Electric Lighthouses of 
Macquarie and of Tino: Dr. John Hopkinson, F.R.S. 

Rovat HorTIcuLTURAL SOCcIETY, at 3. 

WEDNESDAY, DeEceMBER 8. 

Royat Microscopicat Society, at 8. 

Society or Arts, at 8.—Glow-Lamps, their Use and Manufacture : Major 
General C. E. Webber, R.E., C. B. 


THURSDAY, DECEMBER 9g. 

Roya Society, at 4.30. 

MATHEMATICAL Society, at 8.—Circular Notes: R. Tucker.—On the 
Linear Partial Differential Equations satisfied by Pure Ternary Recipro- 
cants: E. B. Elliott. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Annual 
General Meeting. 

ATHENAUM SOcIETY, at 8. 


FRIDAY, DECEMBER 10. 
Roya ASTRONOMICAL SociETY, at 8. 


SATURDAY, DeEcEMBER tr. 

Puysicat Society, at 3.—On the Influence of Change of Condition from 
the Liquid to the Solid State on Vapour-Pressure ; and On _ the Nature of 
Liquids as shown by a Study of the Thermal Properties of Stable and Dis- 
—_ Bodies : Prof. W. | Hemel and Dr. Sidney Young.—On Cauchy's 

of Reflection and Refraction : James Walker. 

RovaL OTANIC SOCIETY, at 3.45. 


oooak 








ZEISS MICROSCOPE STANDS in STOCK 
in handsome Nickel mounted Cabinets. Verified Objectives, ordinary 
and the new Apochromatic. List, W. HUME, Optician, Lothian 
Street, Edinburgh. 





YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washiagton to the Yellowstone Park ; Washington City: English and 
Italian Lakes; Venice; Algiers ; Holland; Burmah ; Channel Islands ; 
Norway; the Improved Comic Slips ; and the fol lowing from Life Models— 
a ng not Ring To-night,” and the popular Temperance Tale, 
* Little Tiz.” 


Sold by all the Leading Opticians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87, Lancaster Road, Notting Hill, London, Ww. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


J, ORME & CO., 
65, BARBICAN, LONDON. 











MANUFACTURERS 


AND 


IMPORTERS 


Scientific Apparatus 
CHEMICALS. 


———— 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 





For full particulars write to the 
SOLE AGENTS— 


- J.ORME & CO. 
65, Barbican, London, £.¢. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 
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PRIZE = | 
AWARDED 


HARVEY & PEAKE, 


[By Appointment to the Royal Institution of Great Britain,] 


HEALTH 
EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS 


OF 


LARGE NICOL PRISM POLARISCOPES with latest improvements. 

HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE. 
WIMSHURST AND VOSS INDUCTION MACHINES. 

CHLORIDE OF SILVER BATTERIES, Dk. DE LA RUE’S FORMULA. 


Illustrated Catalogue, Revised Edition, per post 8d. 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


Demy 8vo, 480 np., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W.C. 


HOW & CO.’S 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Seetions of Pitchst , Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin.e- 
stones, &c., price 1s. 6d. each. 


JAMES HOW & CO., 73, Farrincpon StrEET, Lonpon. 


SPECTACLES V/V. OPHTHALMIC 
IRREGULARITIES. 








W. JOHNSON, Ophthalmic Optician, received the HIGHEST and | 
ONLY AWARD grantedfor SPECTACLES in LONDON, Internationa] | 


|For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES ani 
| ULCERS. If effectually rubbed on the Neck and Chest, it cures 
| SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
| GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


Exhibition, 1862. 
Patronised by the most eminent Oculists and Medical Men 
W. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. 


** Remarks on Spectacles,” post-free. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. Barrett, J. W. DouGctas, R. McLacutan, F.R.S 
E. Saunpers, F.L.S., and H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 


Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers o{ 


The volumes cou- 


| che entire set to date, at the increased price of 10s. each; the succeeding 


vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &e., should be sent to the Editors at the above 
address. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin tim¢ 
for the Evening Mails, and contains Reports of all the principal British and 





| frish Markets of the week. 


Thespecial attentionof Land Agentsis directed tothe AGRICULTURIS1! 

= =< of the best existing papers for Advertising Farmsto be Let and Estates 
or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICU1- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Stree 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


HOLLOWAYS OINTMENT 











MESSRS. MACMILLAN AND GO’S NEW BOOKS. 





A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY AND PATHOGENESIS. 


By ERNST ZIEGLER, Professor of Pathological Anatomy in the University of Tiibingen. 
Translated and Edited for English Students by DoNALD MACALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 


Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and University Lecturer in Medicine. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. 


numerous IIlustrations. 


Part I.—General Pathological Anatomy. 12s. 6d. 


Sections IX.-XII. 


Part II.—Special Pathological Anatomy. 


With 
12s. 6d. 

[Mext week. 
Sections I.-VIII. 12s. 62. 


Sections IX.-XII. 8vo. 


12s. 6d. 


A TREATISE ON CHEMISTRY. 


By Sir H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S., 


Professors of Chemistry in the Victoria University, Owens College, Manchester. 

CHEMISTRY. Part III. 
Vol. I.—The Non-Metallic Elements. 
Vol. II. 


Volumes I. and II.—INORGANIC CHEMISTRY. 
C. H. Jeens. 21s. Vol. II, Part I.—Metals. 18s. 
CHEMISTRY. Parts I. and II. 21s. each. Part III. 18s. 


MACMILLAN 


VotuME III.—ORGANIC 
[Next Week. 

With a Portrait of DALTON, Engraved by 

18s. Vol. III. Three Parts. —ORGANI( 


With Illustrations. 
18s. 


Demy 8vo. 


Part I1I.—Metals. 


AND CO., LONDON. 
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MESSRS. MACMILLAN AND COS 


TEXT-BOOKS FOR STUDENTS. 


NATURAL PHILOSOPHY. 
Applied Mechanics: an Elementary General 


Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions. Second Edition. Revised and Enlarged. Mediam 8vo. rs. 


The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 


Spectrum Analysis. Lectures delivered in 1868 
before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numerous Illustrations, and 
Plates. Medium 8vo. 21s, 


Electrostatics and Magnetism. Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. 


ASTRONOMY. 
Popular Astronomy. By S. Newcome, LL.D., 


Professor U.S. Naval Observatory. With rr2 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo, 18s. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCVE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Ilustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 2rs. Vol. II. Part I.—Metals. 

8s. Vol. II. Part Il.—Metals. 18s. 

Vol. III.—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. Parts I. and 
IL, 21s. each. Part III., 18s. A 

Elements of Chemical Physics. By Josian 


P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo, ars. 


A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 





LEMMER, F.R.S., Professor of Chemistry in the Victoria University, 
the Owens College, Manchester. With Illustrations. 8vo. 14s. 


| 


The Elements of Thermal Chemistry. By | ~VUI —\ 
| The Principles of Political Economy. By 


M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. 12s. 6d. 


BIOLOGY. 


A Text-Book of Physiology. By MicHarL 
FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215. 

Elements of the Comparative Anatomy of 
VERTEBRATES. Adapted from the German of ROBERT WIE- 
DERSHEIM, Professor of Anatomy, and Director of the Institute of 
Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo._ 12s. 6d. i 

A Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of Trinity 
College, Cambridge. With Illustrations. Second Edition, reprinted 
without alteration from the First Edition. Vol. I. 18s. 
Vol. II. ars. 

Elements of Comparative Anatomy. By 
Profesor CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 


In 2 vols. 8vo. 


8vo. 215. 


| 
| 
| 
| 
| 


The Fertilisation of Flowers. 


BIOLOGY—continued. 
A Text-Book of the Physiological Chemistry 


OF THE ANIMAL BODY. Including an Account of the Chemical 
Changes occurring in Disease. By A. GAMGEE, M.D., F.R.S., 
Professor of Physiology in the Victoria University, the Owens College, 
Manchester. 2Vols. 8vo. With Illustrations. Vol. I. 18s. 

(Vol. Ll. in the press, 


By Professor 


HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 

Their 


A Dictionary of Economic Plants. 
History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 


he MEDICINE. 


A Text- Book of Pharmacology, Thera- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P, F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copecia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 
Edition. Adapted to the New British Pharmacopeeia, 1885. Medium 
8vo. ats. 


Tables of Materia Medica: a Companion to 
the Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. ros. 6d. 


Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tiibingen. 
Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R-C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. 

Part .—GENERAL PATHOLOGICAL ANATOMY. 
Part Il.—SPECIAL PATHOLOGICAL ANATOMY. 
VIII. r2s. 6d@. Sections IX.—XII. 12s. 6d. 


GEOLOGY. 


Text-Book of Geology. By ArcuiBpaLp GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 

A Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
l’Ecole des Mines, Paris ; Author of *‘ A Manual of Metallurgy,”’ ‘‘ The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 255. 


POLITICAL ECONOMY. 


12s. 6d. 
Sections I.— 


Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘‘ The Methods of Ethics.” 8vo. 16s. 


Political Economy. By Francis A. WALKER, 
M.A., Ph. D., Author of ** Money,” ‘‘ Money in its Relation to Trade,”’ 
&c. 8vo. ros. 6d, 


MENTAL AND MORAL 
PHILOSOPHY. 


The Methods of Ethics. By Professor HENRY 
SIDGWICK, M.A., LL.D. Cambridge, &c. Third Edition. 8vo, rs. 
A Supplement to the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 


Critique of Pure Reason. By ImmanvueEt Kant. 
In commemoration of the Centenary of its first Publication. Translated 
into English by F. Max Mitier. With an Historical Introduction by 
Lupwic Norrf. Twovols. Demy 8vo 16s. each. 

Vol. L HISTORICAL INTRODUCTION, by Lupwic Notré; &c. 
Vol. Il. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason,” the 

Times says :—‘‘ Through this translation Kant’s work has for the first time 

become international—the common property of the whole world.” 


.*,* Other Volumes to follow. 


MACMILLAN & CO., LONDON. 


















































a 





Paka 5 SARC Gara Fad > edt i 







xl NATURE [Dec. 2, 1886 


WATSON & SONS’ NEW HISTOLOGICAL MICROSCOPE, 


A thoroughly first-rate Microscope at an ex. 
tremely moderate price. It is mounted on ap 
exceedingly firm brass foot, has sliding body for 
coarse adjustment, draw- tube, plane and concave 

FREE ON APPLICATION. . mirrors, tube fitting of universal size for under- 
stage apparatus, with special arrangement for 

_—— , oblique illumination, set of diaphragms, with 

s. pin-hole stop, and is fitted with WATSON & 


ILLUSTRATED CATALOGUE >. Son’s improved form of fine adjustment, as 





supplied to their best instruments, which is per- 
fectly free from all lateral motion, 

\ ‘ even when working with the highest 

f powers, and permits of the greatest 

MICROSCOPES M aN possible delicacy of adjustment. The 
sine y * AN ; J > entire instrument is finished 

, IS E LS in the very best manner, and 
is unequalled in value at the 


APPARATUS. x price. 


OF 


Microscope as illustrated, 
. : ~* , My with “C” eye-piece, 3 and 
Classified List of 40,000 1 FE@ «x ivch first-class English ob- 


First-class Microscopic jectives, giving a range of 
- amplification from 75 to 700 


Objects. [ x s., diameters, in mahogany cabi- 
net, price ‘ 


£4 15s. Od. 


W. WATSON & SON §, Opticians to My. M. Government, 
313, HIGH HOLBORN, LONDON, W.C. EstTaBuisHep 1837. 





THE “GEBHARDT” PATENT DRAWING-BOARD. 


This often happens wh when \ using the old kinds the old kinds. 








The introduction of our Patent Supports, for Drawing or other , 
Artists’ Boards, provides for a long-felt want. Most Students 
have experienced great difficulty, at some time or other, in 
supporting their work at the proper angle, and even when this 
had been accomplished, to their apparent satisfaction, it has 
been speedily followed by failure, through the supports sud- 
denly and unexpectedly giving way. 

The arrangement is of SIMPLE CONSTRUCTION 
and NOT LE TO GET OUT OF ORDER. It 
is EASY TO ALTER TO THE REQUIRED 
ELEVATION, and when closed there are no projections, 
but a perfectly flat surface, making it as compact and portable 
} as those Boards which are without the Attachment. 

By placing the Board on the reverse side, with the Supports 
projecting, it will be found the right elevation for painting, and 
| thus serve the purpose of an Easel, 


The Boards are made of the best Dry Timber, 
- and the Supports of the best Malleable Iron. 

's@ THEY SHOULD FIND THEIR WAY INTO EVERY SCHOOL, OFFICE, OR ARTISTS’ STUDIO. 

No. 100, Deal Clamped : Size, 16 x 12 inches, 2s. 3d.; 22 X 17 inches, 38. 3@.; 40 X 27 inches, 8s. 3d. 


HARGER BROTHERS, SETTLE, YORKSHIRE. 
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1 “OTTO”. 


GAS-ENGIN E. 
OVER 20,000 SOLD. 


KE. 
, driving 
cutting, & c. 
mo or pump being dis- 
imited, 


L 
MANCHESTER. 


“OTTO” 
GIVES OFF 1 H.P. ON THE BRA 


laundry machinery, chaff- 
Can be supplied combined with pumps or with dynamo 


Sor electric lighting (the dyna 
connected whenengine is required for other purposes). 


CROSSLEY BROS. 


Very suitable for driving amateurs’ work- 


shop, pumping water to house 


| CROSSLEY’S*. 
NEW 5-MAN POWER 
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MUSGRAVE’S 


NEW PATENT “ULSTER” 


SLOW-COMBUSTION STOVES 


Are Superior to any ever made 


PERFECILY SAFE, 
HEALTHFUL 
AND DURABLE. 

NO DUST OR SMELL. 


GULD MEDAL, HEALTH 
EXHIBITION, LONDON, 1884. 
SILVER a AMSTERDAM, 
1883. 





DELIVERED FREE. 
EASILY FIXED. 
Catalogues and Estimates 

Sree from 


_ MUSGRAVE & CO., 


Ann St. Iron Works 
Belfast ; NEW 
BOND ST., SZONDON, 
W.; and 245, Rue de 
Rivoli, Paris. 


|THE BEST MAGIC 


LANTSE RN MADE. 


New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved Zhree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1887. Price 

£2 18s. 6d. 

This Lantern can at any time be fitted with Limelight Apparatus 
without Alteration. 


NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d. 


JOHN BROWNING, be: STRAND, LONDON, W.C. 








R. & J. BECK’S 
NEW MICROSCOPH, 


“THE STAR.” 


PRICES. P a er 


Stand, with 1-in. Object- 

glass and 1 Eye-piece ... 2 2 O 
Stand, with 1-in. and }-in. 

Object-glasses... ... «. 3 3 0 
Stand, with 2 Eye-pieces, 4-in. 

and 4-in. Object-glasses, 

Fine Adjustment, Iris Dia- 


phragm, Double sayenage in 
CHAE cas a » ee @ 


Full Descriptive Pamphlet sent on 
Application to 


R. I. BECK 68, Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 





A'S COMPANION. 


ANEROID BAROME TER, with Altitude Scale, COMPASS, with Paten 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Illustrated Price Lists Posted Free to all Parts of the World. 


NEGRETTI & ZAMBRA, 


ScrENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT. 
BRANCHES :—45, CORNHILL; 122, REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N, and Z.’s Large Illustrated Catalogue, r200 Engravings, Price ss. 6d. 
Telephone No 6583. Telegraphic Address : Negretti, Lonéon. 
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CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

Prof. DEWAR, M.A., F.R.S., will deliver a Course of Six Lectures 
(adapted to a Juvenile Auditory) on “TheC hemistry of Light and Photo- 
graphy” (with Experimental Illustrations), commencing on TUESDAY, 
December 28, 1886, at 3 o'clock; to be continued on December 30; and 
January 1, 4, 6, 8, 1887. Subscription (for Non-Members) to this Course, 
One Guinea (Cc hildren under sixteen, Half-a-Guinea); to all the Courses in 
the Season, Two Guineas. Tickets may now be obtained at the Institution. 





CHEMISTRY OF THE ALKALOIDS, ETC. 
CITY AND GUILDS OF LONDON 


INSTITUTE. 

Prof. ARMSTRONG, F. % _ will commence a Course of about Twenty 
Lectures on January 27, 188 the CENTRAL INSTITUTION, Exhi- 
bition Road, S.W., cn the re HE MISTRY of NITROGEN and its "COM. 
POUNDS, with Special Reference to Recent Investigations of the 
ALKALOIDS, ALBUMENOIDS, &c. The Lectures will be given at 
5 pm. on MONDAYS and WEDNESDAYS. Fee for the Course, £1 1s. 
For further part.culars apply at the Central Institution, Exhibition Road, 

S.W., or at Gresham College, London, E.( 

PHILIP MAGNU S, Director and Secretary. 





The NEW ATHENEZUM CLUB (Scien- 


tific, Literary, and Social) has VACANCIES for a limited number of 
ADDITIONAL MEMBERS without Entrance Fee.—Pariiculars, with 
List of Vice- Presidents and Committee, will be forwarded on application 
to the SECRETARY, 26, ‘Suffolk Street, Pall Mall. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Deshectler, 319, 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 








CHEMICAL ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Course of Technical Instruction for Chemists, Manufacturers, and others, 
including Practice in Chemical Engineering and Phy sical Laboratories, under 
the direction of Prof. ARMSTRO NG, Ph. D., F.R-S. 

For particulars apply at the CE NTRAL "INSTITUTION, Exhibition 


Road, S.W., or at Gresham College, London, E.C. 
PHILIP MAGNUS, Director and Secretary. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 
tition in OCTOBER 1887. 

Special Classes are held throughout the Year for the ““ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
University of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
irrangements are made for Students, entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Georcr RENDLE. W. M. ORD, Dean. 


JOHN HAMPDEN or ISAAC NEWTON ? 
—Is it lack of brains or lack of moral courage that delays the verdict, 
or is the manhood of England a thing of the past? Read The Earth, 
Fortnightly, One Penny. —29, Paternoster Row. 


W. P. COLLINS, SCIENCE BOOK- 


SELLER.—Secondhand and New. Catalogues*and Monthly Lists 
free for Two Stamps. Libraries and Parcels of Books purchased or 
taken in exchange.—157, Great Portland Street, Oxford Street, 
London, W. 


Zt ISS MICROSCOPE STANDS in STOCK 
in handsome Nickel mounted Cabinets. Verified Objectives, ordinary 
and the new Apochromatic. List, W. HUME, Optician, Lothian 
Street, Edinburgh. 

MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14, Gardner Road, Tue 
Brook. 


MOORE BROTHERS 
)STEOLOGISTS AND DISARTICULATORS, 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 




















LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDALawarded atthe FISHERIESEXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHA,, 
Who last week sent to his Subscribers Stephanoceros Eichornii, with drawin 
and description. He also sent out Floscularia campanulata, Floscularis 
cornuta, Cephalcsiphon limnias, Melicerta ringens, Brachionus urceo laris, 
Eurocercus lamellatus, Sida crystallina, Argulus foliaceus, Difflugia 
Desmids, Volvox globator; also Hydra, Ameeba, Vorticella, Crayfish, and 
other Specimens for(Huxley and Martin’ 's) Biological Laboratory work. 

Weekly Announcements will be made in this place of Organisms 1. RB. 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


S. LOUIS’S SERIES OF 
UNMOUNTED OBJECTS FOR THE MICROSCOPE. 
11 Series of Diatoms (12 tubes in each), at 3s. each series. 

46 a Varicus Objects (12 to 36 ineach) at 2s. ditto. 
S. LOUIS’S SERIES OF MOUNTED OBJECTS. 
43 Series, twelve (3 by 1) slides in each, at 5s. each Series. 1oth Series of 


selected Diatoms ready. 
36 Pages, New Detailed List, post free for One Stamp. 


SoLE AGENT: WM, WEST, 15, Horton Lane, Bradford. 








MORPHOLOGY OF THE CRUSTACE &. 
The following interesting and rarely-observed objects, stained and mount: 


in balsam — pressure, 1s. 8d. each :— 
he Curious Zoéa of *‘ Porcellana — 


De of Plated Lobster, ‘‘ Galathea. 

Do. of Great Edible. Crab, **Cancer pagurus.” 

Do. of Shore Crab, ‘‘ Carcinus mznas.”” 

Megalope Stage of ditto. 

Young of Hermit Crab, ‘‘ Pagurus bernhardus.” 

Zoéa of Prawn, and Mysis Stage of ditto. 
SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for Museum, Laboratory, and Microsco) 
Two Stamps. (467 


“BROWN CEMENT, 


The name of this Cement, admitted t» be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon « 


Brown Ground. ; 

Purchasers should see that they are not deceived by fraudulent im ta 
tions. ie 
Price 1s. per bottle, with full instructions for use, from most Opticians 
Post free for 1s. 3¢. from 


EDWARD WARD, 249, Oxford Street, Manchester. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoOl- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs 


TINE, OPALS, &c., "&e. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLE( 


TIONS FOR STUDENTS AND PROSPECTORS. 
VeRY FINE POLISHED SECTIONS OF AMMONITES AN! 


NAUTILI. 
New SERIES OF Rocks. MICROSCOPIC SLIDES. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277, STRAND LONDON, 
_ Opposite Norfolk Street. 


ROCKS, MINERALS, FOSSILS. 
FE. oH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &-.. 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Just Recetvep :—A large series of Palazozoic and Mesozoic Fossils fron 
a well-known collection, all in fine preservation; also a varied assortme? 
of mounted ForaMINIFERA, and of new or little known Cornish and Hig! 
land Rocks. Mineral Lists shortly ready. 
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Sale by Auction. 


FRIDAY NEXT—SCIENTIFIC AND MEDICAL 
INSTRUMENTS, ETC. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY 
NEXT, December 10, at half-past 12 o’clock precisely, without reserve, 
the Scientific and Medical Instruments, Books, Microscopical Prepara- 
tions and Specimens, &c., the Property of the late JOHN 
MATTHEWS, Esq., M.D., formerly President and Me, View 
President of the Quekete Microsc »pical Club, Member of the Council of 
the Royal Microscopical Society, &c. 
On view the Day prior from 1o-till 5, and Morning of Sale, and Cata!ogues 
had. 


SIX PRIZE MEDALS — 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
G vlogical Collectionsespecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists on application to— 


JAMES R. GREGORY, 


83, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Yearsin London. 


BERKHAMPSTED | SCHOOL, HERTS. 


Twenty-eight miles from Euston. Good Schalacdhins and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON, 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLOR, Esq. It is mounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 








INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416, STRAND, W.C., 
AND 
E. G. WOOD, 
74, CHEAPSIDE, E.C. 





Catalogue of Astronomical Telescopes, &c., Post Free. 


L. REEVE & CO.”S NEW WORKS. 


NEW AND ORIGINAL WORK ON THE BRITISH 
COLEOPTERA. 
Now ready, Part II. of the Large-Paper Illustrated Edition, with Four 
Plates. 3s. Plain, 5s. Coloured. 

THE COLEOPTERA OF THE BRITISH 
ISLANDS. A Descriptive Account of the Families, Genera, and 
Species Indigenous to ag Britain and Ireland, with Notes as to 
Localities, Habitats, &c. y the Rev. W. W. FOWLER, M.A., 
F.L.S., Secretary to the Wescmdieslenl Society of London, and Editor 
(for Coleoptera) of the Entomologist’s Monthly Magazine. 

The STRUCTURE and LIFE-HISTORY 
of the COCKROACH hp ag ag orientalis). An Introduction to 
the Study of Insects. By L. C. MIALL, Professor of Biology in the 
Yorkshire Colle; eee. Leeds ; ri" ALFRED DEN? NY, Lecturer on 
ae in the Firth College, Sheffield. With 125 Illustrations. Cloth, 
78. 6d. 

L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


EPPS’‘S 


GRATEFUL—COMFORTING. 


COCOA 














FISCHER OF JENA PUBLICATIONS. 


DR. OSCAR HERTWIG, 


Professor der Anatomie und vergleichenden Anatomie, Direktor des 
anatomischen Instituts der Universitat Jena. 


LEHRBUCH DER 
ENTWICKLUNGSGESCHICHTE DES 
MENSCHEN 
UND DER WIRBELTHIERE. 


Part I., 128 Wood Engravings and 2 Plates, 4s. 6d. 





DR. PHILIPP STOEHR. 
LEHRBUCH DER HISTOLOGIE UND 
DER MIKROSKOPISCHEN ANATOMIE 

DES MENSCHEN, 


mit Einschluss der 


MIKROSKOPISCHEN TECHNIK. 


ty9 Wood Engravings. 7s. ; Cloth, 8s. 


/ 


DR. ROBERT WIEDERSHEIM, 


Professor der Anatomie und Direktor des anatomischen und vergl. 
anatomischen Instituts der Universitat Freiburg i. Br. 


LEHRBUCH DER VERGLEICHENDEN 


ANATOMIE DER WIRBELTHIERE 


AUF GRUNDLAGE DER ENTWICKLUNGSGESCHICHTE 
BEARBEITET 


Second Improved and Enlarged Edition, 614 Wood Engravings. 
24s.; Bound, 27s. 


ZOOLOGISCHE JAHRBUCHER. 
ZEITSCHRIFT FUR SYSTEMATIK, GE nee UND 
BIOLOGIE DER THIER 
Herausgegeben von 
DR. J. W. SPENGEL, 
in Bremen. 
Vol. II., Part 
ConTEenTs.—Ludwig, Die von G. Chierchia auf der fahrt der Kgl. Ital. 
Corvette Vettor Pisani gesammelten Holothurien.—Kennel, Ueber einige 
Landblutegel des tropischen America.—Schaeff, Ueber Lagomys rutilus 
Severtzoff.—Bergh, Ueber den Theilungsvorgang bei den Dinoflagellaten. 
—Lendenfeld, Siisswasser-Coelenteraten Australiens.—Boas, Kleinere car- 
cinologische Mittheilungen — Langkavel, Tigerpferde.—Guldberg, Zur 
Biologie der nordatlantischen finwalarten. 


I., 14 Wood Engravings and 7 Plates, 9s. 


In September was completed, 


ZOOLOGISCHE JAHRBUCHER. 
ZEITSCHRIFT FUR SYTEMATIK, GEOGRAPHIE UND 
BIOLOGIE DER THIERE. 

Herausgegeben von 
Dr. J. ‘W. SPENGEL, 
in Bremen. 

Vol. I., 89 Wood Engravings and 1o Plates, 315. 


ConTENTS.—Hartlaub, Beitrige zur Kenntnis der Manatus-Arten. 
Reichenow, Monographie der Gattung Ploceus Cuv.—Bergh, Die Marsenia.- 
den.—Nehring, Beitrage zur Kenntnis der Galictis-Arten.—Pelzeln, Studie 
iiber die Abstammung der Hunderassen.—MObius, Bildung, Geltung und 
Bezeichnung der Artbegriffe und ihr Verhaltnis zur Abstammungslehre.— 
Ludwig, Echinodermen des Beringsmeeres.—Lackschewitz, Uber die Kalk- 
chwimme Menorcas.—Boas, Zur Systematik und Biologie der Pteropoden. 
—Marenzeller, Uber die Sarcophytum benannten Alcyoniiden.—Hartlaub, 
Uber Manatherium delheidi, eine Sirene aus dem Oligocin Belgiens 
—Lenz, Beitrage zur Kenntnis der Spinnenfauna Madagaskars.—Miiller , 
Siidamerikanische Nymphalidenraupen. —Hoffer, Zur Biologie der Mutilla 
europaea L.—Leche, Uber einige siidbrasilianische Hesperomys-Arten.— 
Langkavel, Die Verbreitung der Luchse. 


These Worl ks may be ordered of 


WILLIAMS & NORGATE, 14, Henrietta Street, Coven 
Garden, London ; and 20, South Frederick Street, Edinburgh. 
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BCOKS PUBLISHED BY SONNENSCHEIN AND CO. 


HAND-BOOK OF BRITISH FUNGI. By 
= ay La AISLE HAY, F.R.G.S. With about 100 Plates - a | 
emy 8vo. ext week. 


FLOWERS AND FLOWER-LORE. By 
_ atk ae FRIEND, F.L.S. Second Edition. Demy 8vo, 


“A full study of a very fascinating subject. . . « It formsa perfect treasury 
of curious and out-of-the-way flower ‘ learning.” ee Rieger the work is 
an important and exhaustive one, and occupies a distinct place of its own.”— 
Times. 


THE WANDERINGS of PLANTS AND 
ANIMALS. By Prof. VICTOR HEHN. Edited by J. Stepnen 
Sratiyprass. Demy 8vo, cloth, 16s. 


“* No more interesting work can be imagined. . . . A profusion of learning 
is spent on every chapter ; at every turn some odd} piece of classical lore turns 
up. Every student of Nature, as well as every scholar, will be grateful to 
Mr. Stallybrass for his book. He gives them in their own tongue a great 
body of erudition and a collection of striking facts. ‘lhe index is excellent, 
and particular attention should be drawn to the notes, which are most valuable, 
and run to one hundred pages.” —Academy (Rev. M. G. Watkins). 


THE DYNAMO: How Made, and How | 
. USED. ByS.R. BOTTONE. Numerous Cuts. Crown 8vo, cloth, 
2s. 6d. 
“ Exceedingly plain. clear instructions for the manufacture of small dyna- 
mos.” —Fournal of Science. 


| 
| 
} 


From the COLLECTOR’S SERIES: 


Crown 8vo, cloth boards, 1s. each 


| ENGLISH COINS AND TOKENS. ay 

LLEW. JEWITT, F.S.A. With a Chapter on Greek Coins, by 
BARCLAY V. HEAD (Brit. Mus.). 

“*This little work is eminently trustworthy and valuable."—Notes and 


| Queries. 
“‘A capital volume which no collector should be without.”—Glasgow 


Herald. 
CRUSTACEANS AND SPIDERS. By F. 


A.A. SKUSER. [Fust published. 


Wi h roo Woodcuts and 50 Diagrams, 6s. 


LIFE-HISTORIES of PLANTS. With an 
Introductory Section on the Comparative Study of Plants*and Animals. 

3y Prof. D. McALPINE. 
8vo, limp cloth, with Coloured Flowered Chart of Europe, pp. xlviii.— 366. 


2s. 6d. 

THE NATURALIST’S DIARY: A Day- 
BOOK OF METEOROLOGY, PHENOLOGY, AND RURAL 
3¥. Arranged and Edited by CHAS. ROBERTS, F.R.C.S. 


.R. 
= A delightful auction. . «+ Will make every man his own White of Se! 
borne.”—Saturday Review. 

‘The ‘ Naturalist’s Diary’ does infinite credit to the industry and zeal of 
Mr. Roberts, and cannot but provea boon to all lovers of Nature.” —Academy 
Shortly will be published. 
| TEXT-BOOK OF PRACTICAL BOTANY: 
a Manual for Students. Edited from the work of Prof. W. STRAS 
BURGER, by Prof. W. Hittuouse, M.A.,- of the Mason College, 
Birmingham. Illustrated by a large number of New Woodcuts. 8vo 


SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE. 





NEW MICROSCOPIC ATTACHMENT FOR LANTERNS 


(NEWTON’S PATENT), 
(Suitable for any Lantern) 
Shows ordinary 3 X 1 Micro- 
scopic Objects 8 feet in dia- 
meter with Lime-light, _ bril- 
liantly illuminated, and sharply 
defined to the edge. 
Any ordinary Microscope Ob- 
J jectives may be used with it. 
Every hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Will show 
; transverse striations in Trachea 
5 of Dytiscus, spiral formation of 
Blowfly’s Tongue, &c., &c. 
Complete with Sub-stage Con- 
R denser, and Double Achromatic 
‘ Objective, Rotating Diaphragm, 
Rack Adjustment for Focusing, &c. Best Workmanship throughout. 94s, 
Can be seen at work by intending Purchasers at 3, Fieet Street. 

For Particulars of Newton’s Patent Magic Lanterns, Scientific and other 
Slides, Polariscopes, Microscopes, and Micro- Polariscopes § for Screen Pro- 
jection, Optical and Electric Lanterns, see Catalogue of Projection 
Apparatus, Four Stamps. SitveR MEDAL INVENTIONS EXHIBITION, 1885. 


NEWTON & CO., 3, Fleet Street, London, E.C., 
Opticians to the Queen and Government, Makers of every Description of 
Scientific and Physical Apparatus for College s, &c. Special Apparatus 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 
Full Iitustrate d | c ‘atalogues 6 Stamps. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematica! Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 





matical Work. 
Address :—GRE AT TURNST TL FE, HOLBORN, LONDON, W.c. 


HOT BATH IN FIVE MINUTES. 


EWART’S “ LIGHTNING” 
Boiling Water in 65 Seconds. GEYSER. 


EWART & SON, 346, Euston Road, London, N.W. 
Agents for PRICE’ S ** Chez Lui” Enamel. [499 














THE RELIGIOUS TRACT SOCIETY. 


BOOKS FOR EVERYBODY. Please write to'the Secretaries 
for the Society’s Illustrated List of Books for Presentation and th: 
Selected and Descriptive List of Books. 

8s. Handsome Cloth, Gilt, or 25s. in Morocco. 

AUSTRALIAN PICTURES. Drawn with Pen and Pencil. 
By HOWARD WILLOUGHBY, of the Melbourne Argus. Witha 
large Map and Illustrations from Photographs and Sketches, engrave 
by E. Wuymper and others. Imperial 8vo. 

‘* A handsome volume, of which plates and letter- press combine to furnish 
a wonderfully good idea of the island continent.”—Grapiic. 

THE LEISURE HOUR. Annual Volume for 1886. Conteins 
860 pages of interesting reading, with a Coloured Frontispiece an 
numerous I]lustrations by Eminent Artists. It forms a handsome Ilus- 
er! Be ok for a Present. Price 7s. Cloth; 8s. 6d. Gilt Edges ; ros. 6d. 
Half-Calf. 

THE SUN {DAY AT HOME, Annual Volume for 1886. The 
Family Magazine for Sabbath Reading Contains 828 pages, with IIlus- 
trations in Colours and numerous superior Wood Engravings. A very 
— book for Presentation. Price 7s. Cloth; 8s. 6d. Extra Gilt 

Edges ; TOS. 6d. Half-Calf. 

GIRL’S OWN ANNUAL. The Seventh Volume of the 
Girl's Own Pafer. 832 pages of interesting ard useful reading. Pro- 
oy Illustrated. Price 8s. in Handsome Cloth; gs. 6d. with Gilt 

Edges: 12s. 6d. Half-Morocco, Marbled Edges. 

BOY’S OWN ANNUAL, The Eighth Volume of the Boy’s 
Own Paper. 832 pages of Tales, Adventures, Amusements, and In- 
structive Papers. With many Coloured and Wood Engravings. 8s 
Handsome Cloth ; 9s. 6d. Gilt Edges: 12s. 6a¢. Half-Morocco. 

THE HANDY NATURAL HISTORY. By the Rev. J. 
G. WOOD, Author of “Homes Without Hands,” &c, &c. With 226 
Engravings. Small Quarto, 8s., Cloth Boards, Gilt Edg es. 

** An excellent book for the young, handsomely iiustrated. and written in 
fluent and lucid style.”—Saturday Review. 7 
OUR PETS AND COMPANIONS: Pictures and Stories 

illustrative of Kindness to Animals.5 By MARY K. MARTIN. Pro 
fusely siete Quarto, 2s., Cloth. 
THE CHURCH HISTORY SERIES. 

PRELUDES TO THE REFORMATION: From Dawn to 
Dark in Europe. By the Rev. Canon PENNINGTON, Author of 
“ The Life of Wycliffe,” &c. Illustrated. Crown 8vo, 2s. 6d., Cloth 


Boards. 

THE REFORMATION IN FRANCE. From its Dawn to 
the Revocation of the Edict of Nantes. By RICHARD HEATH, 
Author of ‘‘ Historical Landmarks in the Christian Centuries,” &c 
Illustr ted. Crown 8vo, 2s. 6d., Cloth Boards. 

56, PATERNOSTE ER ROW, LONDON. 


SCIENTIFIC ILLUSTRATIONS & SYMBOLS: 
WORAL TRUTHS MIRRORED IN SCItENTIFIC FACTS. 

By a BARRISTER of the HONOURABLE SOCIETY of the 

INNER TEMPLE. 
Thick crown 8vo, cloth, 7s. 6@. Srconp EpITion. 
The Literary World. 
* Will prove a very great help in the pr esentation of truth in an interesting 
and effective manner.” 


R. D. Dickinson, 89, Farringdon Street, London. 
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SUBSCRIPTIONS TO “NATURE.” 


Yearly ..- ee ees ‘ eee i 28 
Half-yearly ..... i i> go ae 
Quarterly... ..+- 


To the United States, the Cosiianda a 


Anon 


Yearly .. ++. 

Half-yearly ... . 

Quarterly . . ‘ 
To India, China, and Japan: — 


ona 


Vearly . 2. 2 2 2 « 
Half-yearly ats 
Quarterly. ..... 


AXA 


CHARGES FOR “ADVERTISE tMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line oe. 
4 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Halfa Page, ora Column. ....... “3 3 
Whole Page . a 


Money Orders analy to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Diary of Societies 
LONDON 


THURSDAY, DECEMBER 9 

RovaL Society, at 4.30.—Not2 toa Paper on the Geometrical Construc- 
tion of the Cell of the Honey-Bee: Prof. H. Hennessy, F.R.S.—A New 
Method for the Quantitative Estimation of the Micro-organisms present in 
the Atmosphere : Dr. P. F. Frankland.—Further Experiments on the Dis- 
tribution of Micro-organisms in Air (by Hesse’s method): Dr. P. F 
Frankland and T. G. Hart.—On the Intra-ovarian Egg of some Osseous 
Fishes : Dr. R. Scharff. —Note on a New Form of Direct-Vision Spectro- 

scope: Prof. Liveing, F.R.S., and Prof. Dewar, F.R.S. 

MATHEMATICAL Society, at 8. —Circular Notes: R. Tucker.—On the 
Linear Partial Differential Equations satisfied by Pure Ternary Recipro- 
cants: E. B. Elliott. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Annual 
General Meeting. 





FRIDAY, DECEMBER 10. 
Roya ASTRONOMICAL Society, at 8 
SATURDAY, DECEMBER tt. 
PuysicaL SociETY, at 3.—On the Influence of Change of Condition from 
the Liquid to the Solid State on Vapour-Pressure ; and On the Nature of 
Liquids as shown by a Study of the Thermal Properties of Stable and Dis- 


sociable Bodies : Prof. W. Ramsay and Dr. Sidney Young.—On Cauchy’s 


Theory of Reflection and Refraction : James Walker. 
SUNDAY, DECEMBER 12. 


Sunpay LecTtuRE Society, at 4.—The Skeleton and its xr! (with 


Oxy-hydrogen Lantern Illustrations): Dr. Andrew Wilson, F.R.S 
MONDAY, DEcEMBER 13. 

RovaL GEOGRAPHICAL SOCIETY, at 8.30.—Journey of the Expedition under 
Colonel Woodthorpe, R.E., from Upper Assam to the Irawadi, and return 
over the Patkoi Range: Major C. R. Macgregor (Bengal Staff Corps). 

TUESDAY, DECEMBER 14. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Papuans and Polynesians: Rev 
George Brown.—Notes_ on Songs and Song-Makers of some Australian 
Tribes: A. W. Howitt, F.G.S.—Music of the Australian Aborigines, G. W. 
Torrance, M.A., Mus. D. —Wn the Aborigines of Western Australia : R. H. 
Bland. 

InstiTUTION OF CiviL ENGINEERS, at 8. 

WEDNESDAY, DECEMBER 15. 

RovaL METEOROLOGICAL Society, at 7.—On the Proceedings of the 
International Congress of Hydrology and Climatology at Biarritz: G. J. 
Symons, F.R.S.—Report on the Phenological Observations for 1886 : Rev. 
T. A. Preston, M.A.—A Criticism of certain Points of Prof. Langley’ $ 
Researches on Solar Heat: Prof. S. A. Hill, B.Sc.—Account of the 
Hurricane of March 3-4, 1886, over the Fiji Islands: R. L. Holmes.— 
Results of Meteorological Observations made at the Military Cemetery, 
Scutari, Constantinople, 1866-85 : W. H. Lyne. 


Geovocicat. Society, at 8.—Notes on Nommoulites elegans, Sow., and | 


other English Nummulites: Prof. T. Rupert Jones, F.R.S.—On the 
Dentition and Affinities of the Selachian Genus Ptychodes, Agassiz: A. 
Smith Woodward.—On a Molar of a Pliocene Equus from India: R. 
Lydekker, B.A, 

THURSDAY, Decemser 16. 

Rovat Society, at 4.30. 

LINNEAN Society, at 8.—On Apospory and Allied Phenomena : Prof. F. O 
Bower.—E xperiments on the Sense of Smell in Dogs: Dr. G. J. Romanes. 
— a New Instance of Apospory in Polytrichum anguiare: C. T. 

ruery. 


CHEMICAL Society, at 8.—Researches on the Constitution of ‘‘Azo- and | 


Diaz)-derivatives.” I. Diazoamido-c ympounds: R. Meldola, F.R.S., and 
F. W. Streatfield.—The Influence of Silicon on the Properties of Tron and 
Steel : Thomas Turner. 


| It writes almost instantly full Black. 


BEST ‘BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becemes a pleasure when this Ink is used. It has been adopted by 


| the principal Banks, Public Offices, and Railway Companies throughout 


Ireland. 

Flows easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.! moment of writing. 


Can be obtained in London, through Messrs. BArctay & Sons, Farring- 


| don Street; W. Epwarps, Old Change; F. Newsrry & Sons, Newgate 


Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 


ACCIDENTS OF DAILY LIFE 


INSURED AGAINST BY THE 





Railway Passengers’ Assurance Company, 


(E.tablished 1849) 
64, CORNHILL. 


£ 1,000,000. 


Capital ... pon o 
£246,000. 


Income ... ooo ooo eco 
Compensation Paid for 112,000 Accidents, 
£2,215,000. 

Chairman .. «= HARVIE M. FARQUHAR, Esq. 
Apply to the Clerks at the Railway Stations, the Local Agents, o> 
West-End Office—8, Grand Hotel Buildings, W.C.; 
OR AT THE 
Head Office—64, Cornhill, London, E.C, 
WILLIAM J. VIAN, Secretary. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 





| ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W. c. 


; HOW & CO.’S 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Seetions of Pitch Obsidi Granites, 
Syenites, Diorites, Gabbros, Dolerites, " Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin e- 
stones, &c., price rs. 6d. eac 
JAMES HOW & 0. + 73, FARRINGDON STREET, Lonpon. 


VAN 
HOUTEN'’S 
pure soluble COCO A 


is the best and although a little 
really the cheapest in the end. 














dearer 


The British Medical Journal says:—‘“‘‘Van Hovten’s Cocoa” 
is admirable. In flavourit is perfect, and itis so pure, well prepared, and 
rich,” &c. &c. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


=» No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 


| Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons |#—! 
daily, £32. Pamphlets and Particulars free. = 


W. H. BAILEY & CO., Hypravuiic Encineers, &c. ALBion Works, SALFoRD, MANCHESTER. . 
Supplying a 
Mansion, 


PRIZE MEDAL] HHARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITIOn. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF 
LARGE NICOL PRISM POLARISCOPES with latest improvements. 
HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE. 
WIMSHURST AND VOSS INDUCTION MACHINES. 
CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 
Illustrated Catalogue, Revised Edition, per post 8d. 








cellent Copies ot the actual, natural Handwriting, also Just Published, free for Two Stamps, 
of Drawings, Music, even of elaborate Sketches, Pro- NATURAL HIS 
: STORY AND _ SCIEN 
Grameen, Hane (up to Double-Ehphant sins), Ghevthand, end TIFIC BOOK CIRCULAR, Sixteenth Year of Publication, inclu 
Type-Writing are easily, quickly, and cheaply produced by the many Recent Purchases ; Anthropology, Microscopy, Zoology, Pala, 
tology, Botany, Astronomy, and Physical Science. —WiILLiam Wes 


A U T 0 C 0 P Y | § T MINERALS, FOSSILS, ROCKS, 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble MICRO SCOPIC OBJECTS. 


written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., RECENT SHELLS, CRUSTACEA, ECHINODERM»: 
72, London Wall, London,and 52, Princess Street, Manchester. CABINETS, GLASS-CAPPED BOXES, 
; . . — GEOLOGISTS’ HAMMERS, NATURALISTS’ 


YORK’S DREDGES, &c. 


OPTICAL LANTERN SLIDES. THOMAS, 2 RUSSELL 


Seven Medals have been awarded. 78, NEWGATE STREET, LONDON, E.C. 


In addition to the thousands of subjects, embracing Travel, every branch 
« f Science, &c., &c , and the much appreciated Popular Recitations, Moral, 9 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— c 
Washington to the Yellowstone Park ; Washington City: English and | 
Italian Lakes; Venice; Algiers; Holland; Burmah; Channel Islands; CONCENTRATED 
Norway; the Improved Comic Slips; and the following from Life Models— 
‘*Curfew must not Ring To-night,” and the popular Temperance Tale, SOLUBLE 
“* Little Tiz.”’ 


‘old by all the Leading Opticians in the United Kingdom, through | Prepar ed by anew and special scientific ree 
whom please order. | Securing extreme solubility, and developing 


YORK & SON the finest flavour of the Cocoa. 
’ — 
87, Lancaster Road, Notting Hill, London,W.| THE ENTOMOLOGIST’S MONTHLY 
; MAGAZINE. 


woon’s | Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
| Conducted by C. G. Barrett, J. W. Douvetas, R. McLacutay, F.R.S 
\l A GI + LAN TH RN S nt SLIDES E. Saunpers, F.L.S., and H. T. Stainton, F.R.S. 
—_s A LN} * | This Magazine, commenced in 1864. contains standard articles and notes 
THE LARGEST AND BEST STOCK IN THE on . Fe a connected with Entomology, and especially on the Insects ¢ 
-IN t t sles. 
KINGDOM. Subscription—Six Shillings per b sym post free. The volumes cou- 
| mence with the June number in each year. 
ON SALE OR HIRE. Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 


The ‘‘ EUPHANERON LANTERN,” with the W four-wick Lamp, | a tg set to date, at the increased uae of aoe. each ; the succeeding 
. Sheen : vols. may be Pp ly or together, at 7s. eac 
Is unsurpassed for power, portability, and price, £4 4g. London: JOHN VAN VOORST, 1, Paternoster Row. 


SPECIAL ATTENTION is called to the great advantages | . : © the Editors at the above 
offered to Hirers of Slides by Wood’s £2 2s. Yearly Subscription, | acai ee ee 
and also to the very favourable terms upon which Slides pur- 
chased of E. G. Wood may be exchanged. Full particulars 
will be found in Wood’s New List of Slides and Lanterns. | Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
Post free for One Stamp. | XIX. Jahrgang. 
| 























DER NATURFORSCHER, 





Gegriindet von Dr. W. SKLAREK, u. herausgegeben von Dr. O, ScHUMANS 
E. G. WOOD, 


Privatdocent an der Universitat Tiibingen. 
74, CHEAPSIDE, LONDON ; anp Price for 52 Numbers, r6s. per annum, or 18s. 6d. post free 


HORNE, THORNTHWAITE, & WOOD, | Tabingen : LAUPP. 
416, STRAND, LONDON, | London and Edinburgh: WILLIAMS & NORGATE. 
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On the rst of every Month. 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. ‘af 
JOURNAL OF BOTANY, 


| 
| 
SQiINEW ILLUSTRATED) ae : ae 
D BRITISH AND FOREIGN. 
CATALOGUE of HIGH-CLASS Edited by James Britten, F.L.S., British Museum. 
ATCHES WATCHES and CLOCKS at} PS sai pe Articles by leading Botanists.—Extracts, and 
W . REDUCED PRICES, sent post | Proceedings of Socetien Sonne Botanical News. — 


free on application ’ IT Price 1s. 3d. Subscri tion fur One Year, payable in advance, r2s 
PP to E. DEN London : WEST, NEWMAN, & CO.) <,, Hattcn Garden, F.C. 
and Co., Makers to the Queen, | 


61, STRAND, LONDON, W.C., THE ZOOLOGIST : 

or 4, ROYAL EXCHANGE. A MONTHLY MAGAZINE OF NATURAL HISTORY. 

| Third Series. Edited by J. E. HartineG, F.L.S., F.Z.S., Member of the 
| British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
| habits of animals ; arrival and departure of migratory birds; occurrence of 
| rare birds ; distribution and migration of British fresh-water fish; new vr 
| rare marine fish ; local aquaria; British reptiles; British land and fresh- 


Is a Certain Cure for all Disorders of the LIVER, STOMACI. | water mollusca, with remarks on the haunts and habits cf the species; and 
| other matters of general interest to those who delight in natural history 


AND BOWELS. A Great PURIFIER of the BLOOD; a | Reports of the Linnean, Zoological, and Entomological Societies. Reviews 


1 Invigorator of the System. in cases of WEAKNES of natural history books. Occasional translations from foreign soologica) 
Powerfu §' y ’ 0 8 journals of important and interesting articles in various branches of soology 


AND DEBILITY, and is unequalled in Female Complaints. | fhereare occasional woodcuts. 
JOHN VAN VOORST, 1, Paternoster Row. 

















Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL On the 1st of every Month, price Sixpence. 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine THE ENTOMOLOGIST: 


in King’s College, London. ‘ | AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
J.& A. CHURCHILL. Edited by Joun T. CarrincTon, 
With the Assistance of 


‘ce ” 
THE HANSA, Freperick Bonp, F.Z.S. | Ricuarp Sout. 


Publishedsince 1864 in Hamburg, is the only independent professional paper Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 

in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, F. BucHanan Wuite, M.D. 

Reviews, Reports, Advertisements. Strict eye kept upon the development | Contains Articles by well-known Entomologists on all Branches of the 
of Maritime Affairs in every respect. Every second Sunday one Number in Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
sto at least ; frequent supplements and drawings. Subscription at any time ; | Yabits,’Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
preceding numbers of the year furnished subsequently. Price 12s. for twelve | 1 i<+< of Duplicatesand Desiderata. . r 

months. Advertisements 4d. a line widely spread by this paper; considerable | “Woopcut ILLUSTRATIONS and occasional LiTHOGRAPHED and CHRoMo- 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and | LITHOSRAPHED PLATES 

Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepen M.R.., | 2 i 

Hamburg, Alexander Street, 8. } SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 





MESSRS. MACMILLAN AND GCO’S NEW BOOKS. 


A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY AND _ PATHOGENESIS. 


By ERNST ZIEGLER, Professor of Pathological Anatomy in the University of Tiibingen. 

Translated and Edited for English Students by DoNALD MACALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and University Lecturer in Medicine. With 
numerous Illustrations. Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections IX.-XII. 8vo. 12s. 6d. 

Part I.—General Pathological Anatomy. 12s. 6d. Part II.—Special Pathological Anatomy. Sections I.-VIII. 125. 6d. 

Sections IX.-XII. 12s. 6d. 











By Sir H. E ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S., _ 
Professors of Chemistry in the Victoria University, Owens College, Manchester. With Illustrations. VotuME III.—ORGANIC 
CHEMISTRY. Part III. Demy 8vo. 18s. 
Volumes I. and II.—INoRGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 
C. H. JEENsS. 21s. Vol. II. Part I.—Metals. 18s. Vol. II. Part 1I.—Metals. 18s. Vol. III. Three Parts. —ORGANIC 
CHEMISTRY. Parts I. and II. 21s. each. Part III. 18s. 


MACMILLAN & CO., LONDON. 





FOURTH EDITION, Revised and Considerably Enlarged. 


SPECTRUM ANALYSIS. 


SIX LECTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON. 
SIR HENRY E. ROSCOE, LLD. FRS., 


Professor of Chemistry in the Victoria University, Owens College, Manchester. 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 
ARTHUR SCHUSTER, Ph.D., F.BS., 
Professor of Applied Mathematics in Owens College, Victoria University. 
With Appendices and numerous Illustrations and Plates. Medium 8vo. 215. 
MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN AND CO’S 
TEXT-BOOKS FOR STUDENTS. 


NATURAL PHILOSOPHY. 


Applied Mechanics: an Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s 

A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. ais. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 

Spectrum Analysis. Lectures delivered in 1868 
before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Professor mf Applied Mathematics in the Owens College, 

i Wit 

ats. 


Victoria University. Appendices, numerous Illustrations, and 


Plates. Medium 8vo. 

Electrostatics and Magnetism. Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. 


ASTRONOMY. 


Popular Astronomy. By S. Newcomes, LL.D., 
Professor U.S. Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo, 18s. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous IIlustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. II. Part Il.—Metals. 18s. 

Vol. IIIL.—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. Parts I. and 
II., 21s. each. Part III., 18s. : 

Elements of Chemical Physics. By Josiau 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. rs. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR.- 
LEMMER, F.R.S., Professor of Chemistry in the Victoria University, 
the Owens College, Manchester. With Illustrations. 8vo. 14S. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlector of 


Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. ras. 6d. 


BIOLOGY. 
A Text-Book of Physiology. By Micnarr 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 

of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 21s. 
Elements of the Comparative Anatomy of 
VERTEBRATES. Adapted from the German of ROBERT WIE- 
DERSHEIM, Professor of Anatomy, and Director of the Institute of 
Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. - With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 

Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of Trinity 
College, Cambridge. With Illustrations. Second Edition, reprinted 
without alteration from the First Edition. In 2 vols. 8vo. Vol. I. 18s. 


Part I.—Metals. 


A 





ol. II. ats. 

Elements of Comparative Anatomy. By | 
Profes‘or CARL GEGENBAUR. A Translation by F. JEFFREY | 
BELL, B.A. _ Revised with Preface by Professor E. RAY LAN. | 
KESTER, F.R.S. With numerous Illustrations. 8vo. ats. 


BIOLOGY—continued. 


A Text-Book of the Physiological Chemistry 
OF THE ANIMAL BODY. Including an Account of the Chemica} 
Changes occurring in Disease. By A. GAMGEE, M.D., F.R.S., 
Professor of Physiology in the Victoria University, the Owens College, 
Manchester. 2Vols. 8vo. With Illustrations. Vol. I. 18s. 

(Vol. LI. in the press 


The Fertilisation of Flowers. By Professor 


HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. arts. 

Their 


Dictionary of Economic Plants. 
History, Products, and Uses. By JOHN SMITH, A.L.S., & 


8vo. 145. 
MEDICINE. 


Text- Book of Pharmacology, Thera- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma. 
copeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 
— Adapted to the New British Pharmacopoeia, 1885. Medium 

vO. 2I5. 


Tables of Materia Medica: a Companion to 
the Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. ros. 6d. 


Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tibingen. 
Translated and Edited for English Students by DONALD MAC. 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. 

Part —GENERAL PATHOLOGICAL ANATOMY. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. 
VIII. 12s. 6d, Sections IX.—XII. 12s. 6d. 


GEOLOGY. 


Text-Book of Geology. By ARcHIBALD GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 


Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
l’Ecole des Mines, Paris ; Author of ‘‘ A Manual of Metallurgy,”’ “‘ The 
Mining and ‘Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 255. 


POLITICAL ECONOMY. 


The Principles of Political Economy. By 
Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘* The Methods of Ethics.” 8vo. 16s. 


Political Economy. By Francis A. WALKER, 
M.A., Ph. D., Author of ‘* Money,” “‘ Money in its Relation to Trade,” 
&c. 8vo. ros. 6d, 


MENTAL AND MORAL 
PHILOSOPHY. 


The Methods of Ethics. By Professor HENRY 
SIDGWICK, M.A., LL.D. Cambridge, &c. Third Edition. 8vo. 145. 
A Supplement to the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 6s. 


Critique of Pure Reason. By Immanuet Kant. 
In commemoration of the Centenary of its first Publication. Translated 
into English by F. Max Miter. With an Historical Introduction by 
Lupwic Notr&. Twovols. Demy 8vo 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Norré; &c. 
Vol. Il. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason,’ the 

Times says :—‘‘ Through this translation Kant’s work has for the first time 

become international—the common property of the whole world.” 


A 


12s. 6d. 
Sections I,— 


*,* Other Volumes to follow. 
MACMILLAN & CO., LONDON. 





Printed by Ricuarp CLAY AND Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AnD Co., at the Office, 112, Fourth Avenue, New York.—Tuurspay, December 9, 1886 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 





1886 [PRICE 15 CENTS 





No. 894, VoL. 35] | THURSDAY, DECEMBER 16 
Registered as a Newspaper at the General Post Office] maracas Tall Rights are Reserved 
R. & J. BECK’S THE BEST MAGIC 
NEW MICROSCOPE, LANTERN MADE. 


“THE STAR.” 


PRICES. rae 


Stand, with 1-in. Object- 
glass andi Eye-piece ... 2 2 0} 


Stand, with 1-in. and }-in. 
Object-glasses ... et 











3 3 0 


Stand, with 2 Eye-pieces, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Lt ee er re 


— == 
New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 
Front, Compound Achromatic Portrait Lens Objective with 
440 Rack Adjustment, and Improved Zhree-Wick Lamp in well- 
made Stained Wood Case, greatly improved, for 1887. Price 
Full Descriptive Pamphlet sent on | &2 18s. 6d. 

Application to This Lantern can at any time be fitted with Limelight Apparatus 


R. & J. BECK, 68, Cornhill, London, E.C. without Alteration. 


NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE d. 
GOLD MEDAL, » 3 


International Inventions Exhibition, 1885. JOHN BROWNING, 63, STRAND, LONDON, WC. 


rue JouRwaL oF prvsiocoay.| TRAVELLER'S _ COMPANION. 


Edited, with the Co-operation in England of 
Prof. W. RUTHERFORD, F.R.S., of Edinburgh, Prof. J. BURDON- 
SANDERSON, F.R.S., of Oxford ; and in America of 
Prof. H. P. BOWDITCH, of Boston ; Prof. H. NEWELL MARTIN, 
F.R.S., of Baltimore ; Prof. H. C. WOOD, of Philadelphia, 
BY 


MICHAEL FOSTER, M.D., F.R.S. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
CAMBRIDGE. 


MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 


Models to any Biologists or others interested, who may be | ANEROID BAROMETER, with Altitude Scale, COMPASS, with Patent 


visiting Liverpool, if they will kindly notify date and time | tDial, and Ee olan and Contigyade Scale 


of intended visit to the Laboratory, 14, Gardner Koad, Tue Illustrated Price Lists Posted Free to all Parts of the Woria. 


Brook, cies NEGRETTI & ZAMBRA, 


ScrenTIFIc INSTRUMENT MAKERS TO THE QUEEN 


MOORE BROTHERS, HOLBORN VIADUCT. 
BRraNcues :—~45, CORNHILL; 122, REGENT STREET 


OSTEOLOGISTS AND DISARTICULATORS, Photographers at the CRYSTAL PALACE. 


N, and Z.’s Large Ill d Catal , 1200 Engravings. Price 5s. 6d. 
15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL, Telephone Ne 6583, Telegraphic Address : Negretti, London, 
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ELECTRICAL ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Courses of Technical Instruction at the Central Institution, Exhibi- 
tion Road, S.W., are open to persons desirous of studying an y branch of 
ELECTRICAL ENGINEE aor Che Instruction, under the general 
direction of Prof. AYRTON, F.R.S., comprises Lectures and Practice in 
the Laboratories and Dynamo- Ro ym. For particuls ars apply at Exhibition 
Road, S.W., or at Gresham College, Lendon, E.C. 

PHIL AAP MAGNU S, Director and Seema 


~ DYNAMO. ELECTRIC MACHINERY. 

A Special Course of PRACTICAL ee tare in 
TESTING of the POWER and EFFICIENCY of DY ee 
MOTORS will be given by Prof. AYRTON, F.R.S., at the 
INSTITUTION of the CITY and GUILDS of LONDON INSTITU TE, 
commencing on FRIDAY, February 4, at 5 p.m. For particulars apply at 
Exhibition Road, S.W., or at Gresham College, London, E.C. 

PHILIP MAGNUS, Director and Secretary. 


BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head- Master. 


FATAL GAP in SCIENTIFIC LITERA 

ed and 

topics, 

shame 

> of the 

ond tha ut what they 
Row. td. 


LATITUDES and LONGITUDES 
SOLAR C:\/URSES, together with a Coloured and Highly Finish 
MAP of the WORL D, both of them compiled on the only « 
principle ever pe ished or procurable. 2s. 6d. to Epiror, 
House, Balham, Surrey. 


SHELLS.—Two 
Mahogany C 
Shells (about 1500 


the 








—e ducat intelligent men, who profess a certain know; 


will read the last new Journal—‘ THE 
and confusion at the discovery of their abso- 
do know Paternoster 


they know al! wrong.—29, 





rrect 
Cosmos 


Ten-Drawer Imitation 
containing 765 Species of British 
Specimens), also about 500 other Specimens of Red 
Crag Fossils, Fossil Teeth (100 Species), Birds’ Eggs, and Marine 
Animals in Spirit—making, in all, 2000 Specimens. Owner must part 
with this collection at once, as he is going abroad 425.—Address 
Arua, Beech Cottage, 2, Wellington Roz ad, ~ Bow, London, E. 
GAS, INSURANCE, BANK, CITY R.R. 
STOCKS of NEW YORK and BROOKLYN. Send for Weekly List 
and Annual T. f Range of Prices and Dividends, ready shortly.— 


}s 3 WINTRING HAM. , Pine Street, New York, U S.A 


ibinets, and Foreign 





most elementary principles of Physical Science, | 


and | 


1 
ed | 


| LIVING SPECIMENS FOR THE MIGROSCOPE, 


GOLD MEDAL awarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers Stephanoceros Eichornii, with drawing 
He also sent out Floscularia campanulata, Floscu 

cornuta, Ceph alosiphon limnias, Melicerta ringens, Brachionus urce 

Eurocercus lamellatus, Sida crystallina, Argulus foliaceus, Diff 
Desmids, Volvox globator; also Hydra, Ameeba, Vorticella, Crayfish, 
other Specimens for (Huxley and Martin’ 's) Biological Laboratory work. 

Weekly Announcements will be made in this place of Organisms 1, 

is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for ~ tae of £1 1s 
or Twelve Tubes for 10s. 
Portfolio of Drawings, Eleven <r 1s. 
MINERALS AND STONE 
IMPLEMENTS. 

MR.BRYCE-WRIGHT begs to call the attention of his Clients and: 
| Public to his large Series of 
| MINERALS AND STONE IMPLEMENTS, 

from which single specimens can be selected. 

Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards 
N.B.—These Collections obtained the Prize Medai, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

204, REGENT STREET, LONDON, W. 


‘MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
| TIONS FOR STUDENTS AND PROSPECTORS. 

VerY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 


STRAND LONDON, 
Opposite Norfolk Street. 


and description. 


each. 








COLLEc- 


ANI 





The NEW ATHENZUM CLUB (Scien- 
tific, Literary, and Social) has VACANCIES for a limited number of 
ADDITION. AL MEM BERS without Entrance Fee.—Particulars, with 
List of Vice- Presidents and Committee, will be forwarded on application 
to the SECRETARY, 26, Suffolk Street, Pall- Mall. 


BOOKS (Secondhand), 
mainders, &«.—C. HERBERT, 
Goswell Road, London, E.C. 
a. ibraries, Old Be h 


ZsISS MiCROSCOPE STANDS in STOCK 


in handsome Nickel mounted Cabinets. 
and the new Apochromatic. List, W. 
Street, Edinburgh. 


Miscellaneous, Re- 
English and Foreign Bookseller, 319, 
Catalogue free on receipt of two stamps. 
oks, and P: archments purchased. 





HUME, Optician, Lothian 


YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
Comic, and Temy erance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washington to the Yellowstone Park ; W Vashington City: English and 
Italian Lakes; Venice; Algiers ; Holland ; Burmah; Channel Islands; 
Norway; the Improved Comic Slips; and the following from Life Models— 
Hs: - _ a must not Ring To-night,” and the popular Temperance Tale, 

ittie 11z. 


Sold by all the Leading Opticians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87, Lancaster Road, Notting Hill, London, W. 





Verified Objectives, ordinary | 





ROCKS, MINERALS, FOSSILS. 
E.. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Just RECEIVED :—A large series of Paleozoic and Meso. zoic Fossils from 
a well-known collection, all in fine preservation ; also a .vaiicd asso 
of mounted ForAMINIFERA, and of new or little known Cornish and Hig! 
land Rocks. Mineral Lists "shortly ready. 


MORPHOLOGY OF THE CRUSTACEZ&. 


The following interesting and rarely-observed objects, stained and mounted 

in balsam without pressure, 1s. 8d. eac 
The Curious Zoéa of * Porcellana ae ycheles. 
Do. of Plated Lobster, ‘* Galathe 
Do. of Great Edible Crab, **Cance a agurus. a 
Do. of Shore Crab, ‘‘ Carcinus mzenas, 
Megalope Stage of ditto. 
Young of Hermit Crab, “‘Pagurus bernhardus.” 
“aa of Prawn, and Mysis Stage of ditto. 


NEL & CO., JERSEY. 
Complete ee. of Specimens for Muscun, Laboratory, and Microscope, 
Two Stamps [4 7 


“BROWN CEMENT,’ 


The name of this Cement, admitted to be the 
Work, has been registered, and is now labelled in White Letters uy 
Brown Ground. y 
_ Purchasers should see that they are not deceived by fraudulent imita- 
tions. 

Price rs. per bottle, with full instructions for use, from most Opticians. 

Post free for 1s. 3¢. from 
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EDWARD WARD, 249, Oxford Street, Manchester. 
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Sale bp Auction. 


Just Published. 


LIVES of the ELECTRICIANS. First 


ON to Friday Next and Saturday Next. aware oor TYNDALL, WHEATSTONE, and MORSE. 
NG 5 Da Re wars ; by -LIAM T. JEANS. Crown 8vo, cloth, 6s 
“ on SCIENTIFIC APPARATUS, ETC. “ In every respect an excellent book ciel aes ii 
poner aria MR. J. cC. Siz VENS will Sell by Auction, “Carefully compiled and attractively written.” —Electrician. 

Diffiucis at oe 3 King Street, Covent Garden, on FRIDAY and ae 

fish SAT ) ext cember 17 and 18, athalf-past 12 precisely each , 
cam and day, several Expensive Sets of D.ssolving Views and Magic Lanterns, On TRS CONVERSION of HEAT INTO 
sms T, B. and a large assortment of Slides, a number of M croscopes, with Ob- ANDE SON ee — = mand on Pind be ~~ 

Ss 2 us Ss. 5 ,c ’ 


oS £i is 


nts andthe 


I upwards, 


62. 


IPTION. 


COLLEC- 


ES AND 


ssils from 
ssortment 
nd High- 


-EZ. 


mounted 


jectives and Objects for same, Telescopes, Photographic Apparatus ; 
also Anemometers, Resistance-Coils, Wheatstone’s Bridge, Galvano- 
meters, and other Galvani ‘lectrical, and Chemical Appliances ; 
together with the usual M eous Property. 


On view the Thursday prior from 2 till 5, and Mornings of Sale, and 
Catalogues had. 


woon’s 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 


ON SALE OR HIRE. 
The ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp, 


Is unsurpassed for power, portability, and price, £4 4g. 





SPECIAL ATTENTION is called to the great advantages | 


offered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and also to the very favourable terms upon 
chased of E. G. Wood may be exchanged. 
will be found in Wood's New List of Slides and Lanterns. 
Post free for One Stamp. 
E. G. ‘woop, 
74, CHEAPSIDE, LONDON ; anv 

HORNE, THORNTHWAITE, & WOOD, 
j 416, STRAND, LONDON 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS. 
G:ological Collectionsespecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 


JAMES R, GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Established 27 Yearsin London. 
MINERALS, FOSSILS, ROCKS, 


MICROSCOPIC OBJECTS. 
RECENT SHELLS, CRUSTACEA, ECHINODERMS: 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, _E. oe 


SECOND EDITION, 

















which Slides pur- | 
Full particulars 


6s. [The Specialist’s Series. 


THEORY OF MAGNETIC MEASURE- 
MENTS, with an gE on the Method of Least Squares. By 
FRANCIS E. NIPHER, A.M., Professor of Physics, &c. Crown 8vo, 
cloth, 5 

“* Treats its subject well.”—Zilectrician 


WHITTAKER & CO., Paternoster Square, London, E.C. 


MARVELLOUS MEMORY DISCOVERY 
UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 
Classes 


New Prospectus from Prof. LOISETTE, 37, New Oxford Street, Lond 


OLD OR NEW CHEMISTRY, 


Which is Fitted for Survival ? 
And other Essays in Chemical Philosophy. 


BY 
SAND E. PHILLIPS, F.CS 


2s. 6d., Postage Free. 








Published by WERTHEIMER, LEA, & CO., London Wall. 


New Book, Just Published, 3s. 6d. 


REV. F. G. JENYNS’ BOOK ON BEES: 
Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. 

WELLS GARDNER, DARTON, & CO., Paternoster Buildings. 





Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 


QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 
J. & A. CHURCHILL. 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principa! British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsis directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 3d. Annual Subscription, payable in advance, 14s. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Stree 
London, E.C. Money Orders payable to 'C. and R’. ANDERSON 





GRIFFIN’S 


Excellent Copies ot the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 


moscape C H E M C AL H A N D I C R A F T ; grammes, Plans (up to Double-Elephant size), Shorthand, and 


PRICE 4s. 7d. POST FREE, Type-Writing are easily, quickly, and cheaply produced by the 


1 (SRL F Sah PANE AT ore eT ee 


- Demy 8vo, 480 pp., Illustrated with r600 Woodcuts. Veep Gad tak 4 with ordi 4 ke Cicadl bl 
it imita- : e uid ink, used with ordinary pen and paper. uto-Circulars resemble 
Most Completeand Cheapest List of Apparatus. evlieuianes. Used at the House of Lords, &c. 


pane. JOHN J. GRIFFIN anp SONS, To meena STREET, AUTOCOPYIST CO., 
LONDON, W 72, London Wall, London,and 52, Princess Street, Manchester 











NATURE 


[ Dec. 16, 1886 








GEORGE BELL AND SONS’ 


GEOLOGY. 


THE STUDENT’S HAND-BOOK OF 
PHYSICAL GEOLOGY. By A. } JUKES-BROWNE, B.A., 
F.G.S., of the Geological Survey of England and Wales. With 
numerous Diagrams and Illustrations. Small Post 8vo, 6s. 

“Occupying a place midway between elementary hand-books and the 
elaborate works of our great recent and conte:nporary geologists, the 
manual is likely to prove of great practical utility.” —Scotsman. 

“The method adopted by Mr. Jukes-Browne is that which is best fitted 
for the development of the subject, and he has produced a really valuable 
student’s manual.” —Fducational Limes. 


By THE SAME AUTHOR. 
Just published. 
THE STUDENT’S HAND-BOOK of HIS- 


TORICAL GEOLOGY. With numerous Diagrams and Illustrations. 
Small Post 8vo, 6s. 
** A thoroughly good practical text-book.” —Scotsman. 
“It is long since we came across so comprehensive a work, 
arranged, and so sensibly illustrated.”—Schoolmaster. 


so. well 


CONCHOLOGY. 
THE COLLECTOR’S MANUAL OF 


BRITISH LAND AND FRESHWATER SHELLS. Containing 
Figures and Descriptions of every Species, an Account of their Habits, 
Hints on Preserving, &c. By L. E. ADAMS, B.A. Crown 8vo, 
5s. 6d. ; with Coloured Plates, 7s. 6d. 

“Young conchologists are likely to find this little manual, which is the 
work of an experienced collector, of much service in determining and classi- 
fying their treasures. . . .The descriptions are supplemented by a series of 
excellent figures.” —A the: neum. 


CHEMISTRY. 
EXPERIMENTAL CHEMISTRY, founded | 
on the work of Dr. J. A. STOCKHARDT. A Hand-book for the Study 


of the Science by Simple Experiments. 
C. W. HEATON, F.I.C., F.C.S., Lecturer on Chemistry in the Medical 
School of Chs wring Cross Hospital, and Examiner in Chemistry to the 
Royal College of Physicians. Small Post 8vo, 5s. 


London : 


|THE BOTANIST’S 


New Edition, Revised. By | 


| 
| 


PU BLICATIONS. 


TH ublished. 

LIVES OF THE ELECTRICIANS. 
Professors TYNDALL, WHEATSTONE, and MORSE. First 
Series. By WILLIAM T. JEANS. Crown 8vo, cloth, 6s. 

(WHITTAKER & co.) 


NY. 
IN SEARCH OF WILD 
By M. PLUES, Author 


” ** British Grasses,”’ &c 
Third Edition, Large 


RAMBLES 


FLOWERS  : and how to Distinguish them. 
of ‘*Rambles in Search of Flowerless Plants, 
With 96 Coloured Figures and numerous Cuts. 
Post &vo, 7s. 6d. 
“This little book has already, we are pleased to note, attained its thir 
edition. We sincerely wish it that continuance of public favour which it s 
wl deserves.” —Saturday Review. 


SOWERBY’S ENGLISH BOTANY. 


Containing a Description and Life-size Coloured Drawing of every 
British Plant. Edited and brought up to the present Standard of 
Scientific Knowledge by J. T. BOSWELL, LL.D., F.L.S., &c. With 
1937 Full- “page Coloured Plates. The Figures by j. E. Sowerby, J. W 
Salter, A.L.S., and N. E. Brown. In Twelve Volumes, Super-royal 
8vo, £24 35. in cloth, £26 11s. in half-morocco, and £30 gs. whole 
morocco. Also in 89 Parts, 5s. each, except the Index Part, 7s. 6d. 
VoLuME XII. (completing the —— with 98 Plates and 
Descriptive Letterpress. Edited by J." BOSWELL, LL.D., F.L.S., 
assisted by . Brown, of the Royal terbe arium, Kew. Containing 
M etacez, Selaginellacez, L ycopodiacez, Ophioglossacez, 
Filices, E quisetacez, and Characea:, and a General Index to the whole 
Twelve Volumes, containing Scientific and Common English Names, 
with their Equivalents in French and German. Super-royal 8vo, cloth, 
41 15s.; half morocco, £1 19s. ; morocco, £2 5s. 6d. 


|The LONDON CATALOGUE of BRITISH 
PLANTS. Eighth Edition, Demy 8vo, 6d. ; on stouter paper, in limp 
cloth, rs. Generic Index only, on card, 2d. 
Part I., containing the British Phzenogamia, Filices, Equisetaceze, Lyco- 
podiacez, Selaginellacez, Marsiliacez, and Characez. 


POCKET-BOOK. 
Containing in a tabulated form the Chief Characteristics of Britis! 
Plants, with the Botanical Names, Soil or Situation, Colour, Growth 

and Time of Flowering of every Plant, arranged under its own order 
with a Copious Index. By W. R. HAYWARD. Fifth Edition, with 
new Appendix, Crown 8vo, limp cloth, 4s. 6d. 


GEORGE BELL & SONS, York Street, Covent Garden. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





NEW LANTERN MICROSCOPH 


OXVHYDROGEN oR Exesctric Licut 
(Wright and Newton's Patent.) 


SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and ars and Report of rt of Royal Microscopical Society 


on application. 
NEWTON & CO.,., 
OpTIcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PuysiIcaL APPARATUS 
FOR CoLLeces, [NstiruTions, &c. SpeciaL OpricAL APPARATUS FOR 
Po.ariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 
38, FLEET STREEY, LONDON, 





LIDS 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 





HOT BATH IN FIVE MINUTES 
EWART’S “ LIGHTNING” 
Boiling Water in 65 Seconds. GEYSER. 
EWART & SON, 346, Euston Road, London, N.W. 


Agents for PRICE’ S ‘* Chez Lui” Enamel. [499 
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count of the Observations of the Eclipse of the Sun by Capt. Darwin, 
R.E., at Grenada, in August 1886 : Capt. Darwin. 

LINNEAN Society, at 8.—On Apospory and Allied Phenomena: Prof. F. O 
Bower. —Experiments on the Sense of Smell in Dogs: Dr. G. J. Romanes. 
—— a New Instance of Apospory in Polytrichum angulare: C. T. 

ruery. 

CuemiIcaL Society, at 8.—Researches on the Constitution of ‘‘ Azo- and 
Diazo-derivatives.” I. Diazoamido-compounds: R. Meldola, F.R.S., and 


F. W. Streatfield.—The Influence of Silicon on the Properties of Iron and | 


Steel : Thomas Turner. 
Lonpon INsTITUTION, at 6.—The Elements of Biology: Prof. E. Ray 
Lankester, F.R.S. 
FRIDAY, DECEMBER 17. 
INSTITUTION OF CivIL ENGINEERS, at 7.30.—Water-Supply in Rural Dis- 
tricts: C. E. Davenport. 


SATURDAY, December 18. 


Essex FieLtp Cuivs, at 7.—Recent Alterations in the East and South-East | 


Coasts of England, with special reference to the Essex Coast-line: W. 
Topley, F.G.S. 
MONDAY, DeEcEMBER 20. 
Lonpon INSTITUTION, at 5.—Birds’ Nests and Eggs : Henry Seebohm. 


TUESDAY, DeEcEMBER 2r. 


ZooLocicaL Society, at 8.30.—On Atavism: J, Bland Sutton.—On the | 
Systematic Position of Sponges: Dr. R. von Lendenfeld.—On Indian | 
Earthworms: Dr. A. Gibbs Bourne.—On the Fin of Ceratodus: G. B. | 


Howes, F. Z.S. 


STATISTICAL Society, at 7.45.—Sliding-Scales "~ oe Methods of 


Wage-Arrangements in the North of England: L. I R. Price. 
INsTITUTION OF CiviL ENGINEERS, at 8.—The Use. sel Equipment of 
Engineering Laboratories: Prof. Alex. B. W. Kennedy. 


THURSDAY, DECEMBER 23. 


Lonpon INsTITUTION, at 6.—The Elements of Biology: Prof. E. Ray | 
S. 


Lankester, F.R. 





W. P. COLLINS, SCIENCE BOOK- 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 








For full particulars write to the 
SOLE AGENTS— 


—s. ORME & CO., 
> 65, Barbican, London, F.C. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 





HOW & CO.’S 


Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 


SELLER.—Secondhand and New. Specialty, Microscopy and Natural | Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
History. Catalogue and Monthly List free for Two Stamps. Libraries | Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin e- 
and Parcels of Books purchased or taken in exchange.—157, Great | stones, &c., price 1s. 6d. each. 

|, W.C. Portland Street, Oxford Street, London, W. JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


A very Large Assortment of every Class kept in Stock by 
Cc. BAKER, 244, HIGH HOLBORN, 
AT THE LOWEST PRICES. 

A Complete Set of the Finest Dissolving Views, at £7. Single Lantern, with Slides, from 6s. 6d. 
Sciopticon Lanterns for burning Mineral Oils, and many Thousands of very fine Slides, from 1s. 3¢. each. 
LANTERN SLIDES EXPRESSLY FOR HIRE ON MODERATE TERMS, 

Catalogues Free by Post on application. 


r Mathe- 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


s+. No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 
| Bailey's Hot-air Pump, Complete, a medy for work, to supply any quantity of Water up to 4000 Gallons 
daily, £32. Pamphlets and Particulars free. , ; 
. W. H. BAILEY & CO., Hypravutic ENGINEERS, &c. ALBion Works, SALFORD, MANCHESTER. mee : 
Pumping Salt Water at Supplying a 
Colwyn Bay Hotel. fansion. 











PRIZE MEDAL] EXARWEDW & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION, 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF 


LARGE NICOL PRISM POLARISCOPES with latest improvements. 

HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE., 

WIMSHURST AND VOSS INDUCTION MACHINES. 

CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 
lllustrated Catalogue, Revised Edition, per post 8d. 

On the 1st of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.— Extracts, and 


Notices of B ooks and Memoirs.—Articles in Journals.—Botanical News.- 


? Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, rzs. 
| London : WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
pure soluble { Or ‘oO A MAGAZINE. 
| Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


mee G. mg be pears, R. a F.R.S,, 

j j AUNDERS an TAINTON, 

1s the best and although a little dearer This Magazine, commenced in 1864, contains standard articles and notes 
| onall —s connected with Entomology, and especially on the Insects of 


real] i the British Isles. 

eal y the cheapest m the end. Subscription—Six Shillings per Volume, post free. The volumes cou- 
mence with the June number in each year. 

| Vols. I. toVI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 











London: JOHN VAN VOORST, 1, Paternoster Row. 
5-5 --Lanemina, &c., should be sent to the Editors at the above 
address. 


is admirable. In flavourit is perfect, and itis so pure, well prepared, and 
rich,” &c. &c. 








} 
| 
The British Medical Journal says:—“‘Van Hovten’s Cocoa” | vols. may be had separately or together, at 7s. each. 








MESSRS. MACMILLAN AND CO’S NEW BOOKS. 
A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY AND _ PATHOGENESIS. 


By ERNST ZIEGLER, Professor of Pathological Anatomy in the University of Tiibingen. 

Translated and Edited for English Students by DONALD MACALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and University Lecturer in Medicine. With 
numerous Illustrations. Part IIL.—SPECIAL PATHOLOGICAL ANATOMY. Sections IX.-XII. 8vo. 12s. 6d. 

Part J.—General Pathological Anatomy. 12s. 6d. Part II.—Special Pathological Anatomy. Sections I.-VIII. 12s. 67. 
Sections IX.-XII. 12s. 6d. 





A TREATISE ON CHEMISTRY. 


By Sir H. E. ROSCOE, F.R.S. ; and C. SCHORLEMMER, F.R.S., 
Professor of Chemistry in the Victoria University, Owens College, Manchester. With Illustrations. VoLume III.—ORGANIC 
CHEMISTRY. Part III. Demy 8vo. 18s. 
Volumes I. and II.—INnorGANic CHEMISTRY. Vol. I1—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 
C. H. Jeens. 21s. Vol. II, Part I.—Metals. 18s. Vol. II. Part 1I.—Metals. 18s. Vol. III. Three Parts. —OrGaAN! 


CHEMISTRY. Parts I. and II. 21s. each. Part II. 18s. 
MACMILLAN & CO., LONDON. 


EPPS’S HOLLOWAYS OINTMENT| 


GRATEFUL—COMFORTING. For BAD LEGS, BAD BREASZS, OLD WOUNDS, SORES sni 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 


C O C O A SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled 
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MESSRS. MACMILLAN & CO. MANUALS For STUDENTS, 


NATURAL PHILOSOPHY. 
ELEMENTARY PRACTICAL PHYSICS, 


LESSONS IN. By Professor BALFOUR STEWART, F.R.S., and 
W. W. HALDANE GEE, B.Sc. Crown 8vo. 
Part . GENERAL PHY SICAL PROCESSES. 
Part IIL—ELECTRICITY AND MAGNETISM. 

Part III.—UPTICS, HEAT, AND SOUND 
A SCHOOL COURSE OF PRACTICAL 


PHYSICS. By the same Authors. [Jn preparation. 
ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, M.A., 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature oF Licut.—Second Course. On Licut as A MEANS OF 
NVESTIGATION. Crown 8vo. 25. 6d. each. 
THIRD COURSE. On THe Benericiat Errects oF Licur. 
[Jn the press. 
MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, wd. late 
Fellow of Trinity College, Cambridge. Crown 8vo. _1os. 6d. 
HEAT. By P. G. Tait, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s College, Cambridge, Professor « 4 Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo 


LIGHT; A COURSE OF EXPE RIMENT AL 


[Jn the press. 
[ln preparation. 


OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS | 


WRIGHT. With 200 Engravings and Coloured Plates. Cr. 8vo. 7s. 6d. 


MECHANICS. 

THE MECHANICS OF MACHINERY. By 
ALEX. B. W. KENNEDY, C.E., Professor of Civil and Mechanical 
Engineering in = ersity College, London. With Illustrations. 
Crown 8vo. 12s. 6d. 

CHEMISTRY, 
THE STUDY OF CHEMISTRY, AN INTRO- 


DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 


Johns Hopkins University. Crown 8vo. 6s. 6a. : 
COMPOUNDS OF CARBON; or, Organic 


Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 


fessor of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 
THE ELEMENTS OF EMBRYOLOGY. By 


Professo yr Y, 


MICHAEL FOSTER, M.A., M.D., LL.D., Sec. R.S 
Physiolegy in the University of Cambridge, Fellow of Tri 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., 

F.R.S., Fellow of Trinity College, Cambridge, and Profess r of Anim al 
Morphology in the University. Second Edition, revised. Edited by 
Apam SepGwick, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER Heape, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. Illustrated. ros. 6d. 

A COURSE OF PRACTICAL INST RU CTION 
IN EL..MENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. ae MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 

A COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., oo of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 75. 

AN INTRODUCTION TO THE. ‘OSTEOLOGY 
OF THE MAMMNALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.K.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. 10s. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant }rofessor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Hux ey, F.R.S. Royal “ n'y; 


A COURSE OF INSTRUCTION I N ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d 


COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. 0. BOWER, M.A., F.L.S., Professor of 
Botany in the Bey of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. Tuisetton Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Ri yal Gardens, Kew. 
Part I.—PHANEROGAMAS—PTERIDOPHYTA. Crown vo, 6s. 
STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOL OGY. To which are 


added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By ProfessorASA GRAY, LL.D. 8vo. ros. 6d. 


‘CLASS-BOOK OF GEOLOGY. By 


| THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J D. HOOKER, By gg a F.R.S., 
D.C.L. Third Edition, revised. Globe $vo. 10s. 6d. 

FIRST BOOK OF IN DIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Illustrations. Extra fcap. 8vo. 6s. 6a. 

DOMESTIC BOTANY: An Exposition of the 
Saeene and Classification of Plants, and their Uses for Food 
Clot! , Medicine, = ufacturing Purposes. By JOHN SMITH, 
A.L ‘S. ke. With ons. New Issue. Crown fvo. 12s. 6c. 

EUROPEAN B U T TERF LIES, A HANDBOOK 
OF. By W.F.DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomol al Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES sate ning wo - SYNONYMS. 
Reprinted from the Handtbvok of European Butterflies. Crown 8vo. 15- 

MEDICINE. 

MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms, By E. KLEIN, 
M.D., F.R.S:, Lecturer on General Anatomy and Physiology in the 
Medical ne l ; Bs eam »lomew’s Hospital, Lond n. With raz 
Illustrations. . Revised. Crown vo. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By be B. a L og D.C.L., F.R.S. With 
numerous I]lustrations. Crown 8vo 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 

ARCHIBALD 

GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 

Great Britain and Ireland, and Director of the Museum of Practical 

Geoiogy, London, formerly Murchison Professor of Geology and Miner- 

alogy in the University of Edinburgh, &c. With upwards of 200 New 

Illustrations. Crown 8vo. ros. 6d. 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FAR ADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Roya chool of Mines. and Dem ronstra- 
tor of Practical and Agricultural ( 1istry in the Normal School of 
Science and Ro School of Mines, South Kensington Museum. 
= <a upon Leit/aden fiir die Agriculture Chemische Analyse, von 

. F. KROCKER. Crown 8vo. 7s. 6d. 


POLITICAL ECONOMY. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revised, 
with a chapter on “* State Si — sm and the Natlonallents on of the Land,” 
and an Index. Crown 8vo. 

A BRIEF  TEXT- BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WAL KER, M.A., Ph.D., Author of 
“*Money,” ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., Knightbridge Professor of Moral Philosophy in the University 
of Cambridge, Author of ,“‘ The Mashed s of a, ”" “The Principles 
of Political Economy,” &c. Crown 8vo. 35 [ - 

THE ELEMENTS OF THE PSYCHOL OGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D,, D.Sc, 
(Edin.)," Ex-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown &vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


" HISTORY 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
117th Thousand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.”” By C. W. A. TAIT, 
M.A., Assistant Master, Clifton College. Crown 8 8vo. 35. 6d. 


*.* Other Volumes to follow. 
MACMILLAN & CO., LONDON. 
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BRANCHES OF | FREEDOM from _ breakage. 


PERMANENT BROMIDE PAPER 
FOR COPYING PLANS, 
DRAWINGS, ETC., 

BY ARTIFICIAL LIGHT. 


WHE EASYMAN DRY PLAWE AND EILM COMPANY, 


13, SOHO SQUARE, LONDON, W. 
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ROSSLEY’S 
NEW 5-MAN POWER 


laundry machinery, chaf-cutting, &c. 
connected whenengine is required for other purposes). 


CROSSLEY BROS. 


shop, pumping water to house, driving 


Can be suppli. 
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TO H.R.H, THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 











BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 








MUTTON VEAL & CHICKEN. | iy ff An excellent relish for “ fish, flesh, 
EEF SEA STURTLE Soup & TELIA er and fowl.” 
S—— po MEAT LOZENGES e+ e@__S ee 
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MUSGRAVE'S | ornes ag scorie TENS 


NEW PATENT “ULSTER” 


SLOW-COMBUSTION STOVES 


Are Superior to any ever made, 


PERFECILY SAFE, 
HEALTHFUL, 


AND DURABLE. Engraved Real Size. 
NO DUST OR SMELL A NEW ACHROMATIC COMBINATION, 
* | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
GULD MEDAL, HEALTH z = 
EXHIBITION, LONDON, 1884 PORTABILITY OF A POCKET LENS. 
; MSTERDAM you carry a sma’ atyscopic Pocket Lens (which ev 
SILVER MEDAL, AMSTERDAM, “aE. I] Plat Pocket L (which every observer of 
Neteee. ought to do).”—Grant ALLEN in Knowledge. : 
- oP pe => ge The Platyscopic Lens is invaluable to botanists, mineralogists, or entc- 
try 4 tt mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 
Catalogues and Estimates The Platyscopic Lens is made of four degrees of power, magnifying 
Sree from respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 


M USG RAVE & C0., field, is the best adapted for general use. 
The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
= ¢ Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
po, LONDON, W.; ars Illustrated description sent free. 
w. 5 


240, Rue de Rivoli, Paris. JOHN BROWNING, 63, STRAND, LONDON, W. C. 


R. & J. BECK’S Negretti & Zambra’ s Christmas Presents. 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. Ln a 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 OQ 


Stand, with 1-in. and }-in. 


a - + SE LADIES’ IVORY OPERA GLASS, 

Stand, with 2 Eye-pieces 4-in. Gilt Mounted, with Engraved Monogram. Prices from £1 125. 6d. 
and }-in. Object-glasses, Gentlemen’s Leather-covered Field Glass, 
— Adjustment, isis Dia- 0 Ghieme ee br 398 pe A he ping abe ; 

ra asses mounted in uminium, or ‘Sy 
phragm, Double Mirror, in 440 o" ieee, Microscopes, Telescopes, Magic Lanterns, &c., of every 
coo eee eee description. 
Illustrated Price Lists posted free to all parts of the World. 


Full Desrigtoe Pampa sent on NEGRETTI & ZAMBRA 


ScIENTIFIC — MENT MAKERS AND OPTICIANS TO THE Queen, 


R.&J. BECK, 68, Cornhill, London, E.C, NE 


45, Cornhill ; 122, Regent Street ; Photographic Studio, Crystal Palace 
GOLD MEDAL, Negretti and Zambra’s Illustrated Catalogue of Meteorological, Optical, 


A $0. %02 Nautical, and Surveying Instruments, 1200 Engravings, price 5s. 6d. 
International Inventions Exhibition, 1885. Telephone No. 6583. Telegraphic Address: Negretti, London, 





Ann St Rac on “ va Belfast ; 





USEFUL AND 
ORNAMENTAL. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 

CHRISTMAS LECTURES. 

Lecture Hovr 3 o’clock p.m. 
M.A., F.R.S., M.R.I. Six Lectures (adapted to a 
*The Chemistry of Light and Photography” (with 
On December 28 (Tuesday), December 30, 
One Guinea the Course ; Children under 16, 


Prof. Dewar, 
te Auditory) on ‘ 
experimental Illustrations). 
1886 ; January 1, 4, 6, 8, 1887. 

Half-a-Guinea. 
AFTERNOON LECTURES BEFORE EASTER, 1887. 
LecTuRE Hour 3 o'clock p.m. 


M.D., F.R.S. Eleven Lectures on ‘“‘ The 
Tuesdays, January 18 to March 29. One 
Guinea. 


Prof. A. W. Riicker, M.A., F.R.S , M.R.I. 
cular Forces."” On Thursdays, January 20, 27, February 3, 10, 17. 
Guinea 

Epmunp Gosse, Esq., M.A., 
Trinity College, Cambridge. Three Lectures on ‘ 
of Anne.” On Thursdays, February 24, March 3, 10. Half-a-Guinea. 

Prof. F. Max Métiex, M.A., LL.D. Three Lectures on ‘* The Science 
of Thought.”” On Thursdays, March 17, 24, 31. Half-a-Guinea. 

Cart ARMBRUSTER, Esq. Five Lectures on ‘‘ Modern Composers of 
Classical Song.’”” On Saturdays, January 22, 29, February 5, 12, 19. One 


Guinea. 

The Ricut Hon. Lorp Ray.eicu, M.A., D.C.L., LL.D., F.R.S., 
M.R.I. Six Lectures on ‘‘Sound.”” On Saturdays, February 26, March s, 
12, 19, 26, April 2. One Guinea. 

Subscription (to. Non-Members) to all the Courses during the Season, Two 
Guineas. ‘Tickets issued daily at the Institution, or sent by Post on receipt 
7) f Cheque or Post-Office Order. 

Members may purchase not less than 
available for any Lecture, for Half-a-Guinea. 

The Friday Evening Meetings will begin on January 21, at 8 p.m., when 
Sir Witt1aAM Tuomson will give a Discourse on ‘The Probs able Origin, 
the Total Amc unt, and the Possible Duration of the Sun’s Heat,” at 9 p.m. 
Succeeding Discourses will probably be given by Mr. W. BAL DWIN 
Spencer, Mr, E. Fresurietp, Mr. E. B. Poutton, Mr. W. Crookes, 
Captain Asney, Mr. Victor Horstey, Ven. ARCHDEACON FARRAR, 
Mr. G. J. Romangs, the Right Hon. Lorp Ray.eicu, and other gentle- 
men. ‘To these Meetings Members and their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms ; and their Families are admitted to the Lectures at a reduced charge. 
Payment: First Year, Ten Guineas ; afterwards, Five Guineas a Year ; or a 
c smposition of Sinty Guineas. 


Prof. ArtHurR GAMGER, 
Function of Respiration.” On 


Five Lectures on ‘* Mole- 
Half-a- 


Clark Lecturer in English Literature, 
The Critics of the Age 


Three Single Lecture Tickets, 





CHEMISTRY OF THE ALKALOIDS, ETC. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Prof. ARMSTRONG, F.R.S., will commence a Course of about Twent 
Lectures on Ja e ny 27, 1887, at the CENTRAL INSTITUTION, Exhi- 
bition eat , on the CHEMISTRY of NITROGEN and its "COM. 
POUNDS, m4 Special Reference to Recent Investigations of the 
AL KAL Oips, ALBUMENOIDS, &c. The Lectures will be given at 
5 p-m. on MONDAYS and WEDNESDAYS. Fee for the Course, £1 1s. 
For further particulars apply at the —— Institution, Exhibition Road, 
S.W., or at Gresham Ce, London, E.C. 

PHILIP "MM AGNUS, Director and Secretary. 








CHEMICAL ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Course of Technical Instruction for Chemists, Manufacturers, and others, 
including Practice in Chemical Engineering and ae sical Laboratories, under 
the direction of Prof. ARMSTRONG, Ph.D., F.R.S. 

For particulars apply at the CENTRAL INSTITUTION, Exhibition 
Road, S.W., or at Gresham College, London, E.C. 


PHIL IP MAGNUS , Director and Secretary. 








ENGINEERING. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Courses of Technical Instruction at the Central Institution, Exhibition 
Road, S.W., are open to persons desirous of studying CIVIL or ME- 
CHANICAL ENGINEERING. 

The Instruction, under the general direction of Prof. UNWIN, F.R.S., 
M. Inst.C. comprises LECTURES on the Principles of ENGINE ER- 
ING; LESSONS in Drawing and in the Designing of MACHINES and 
STRUCTURES; Practice in the WORKSH P, and Experiments in the 
Engineering L aboratory on the STRENGTH of MATE IALS, and on 
the Efficiency of the STEAM-ENGINE. 

. For p — apply at Exhibition Road, S.W., or at Gresham College, 

ondon, E 

PHILIP MAGNUS, Director and Secsetary. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, & —C. HERBERT, English and Foreign Suiiadin, 319, 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 





LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDALawarded atthe FISHERIESEXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers Syncheta mordax, with drawing and 
description. He also sent out Diaptomus castor, Melicerta ringens, Limnias 
ceratophylli, Cephalosiphon limnias, Stephanoceros Eichornii, Stentor poly- 
morphus, Argulus foliaceus, Desmids, Difflugia ; also Hydra, Ameeba, Vorti- 
cella, Crayfish, and other Specimens for (Huxley and Martin’s) Biological 
Laboratory work. 

Weekly Announcements will be made inthis place of Organisms T. B, 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


BROWN CEMENT.’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. : a 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. 
Price 1s. per bottle, with full instructions for use, from most Opticians, 
Post free for 1s. 3d. from 


EDWARD WARD, 249, Oxford Street, Manchester. [503 








ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for ted 
tition in OCTOBER 1887. 

Special Classes are held throughout the Year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
University of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students, entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained ~~ the Medical Secre- 
tary, Mr. GzorGE RENDLE. . M. ORD, Dean. 








WEYMOUTH COLLEGE. 
Head Master. . . . Rev. JOHN MILLER, Pu.D. 


The Distinctions gained direct from the School during the past year 
include :— 

Tenth Place, India Civil Service ; Third Place for Commissions in Royal 
Engineers ; several Open Scholarships and Exhibitions at the Universities. 

In the July Examination of the Oxford and Cambridge Joint Boards, 
the ol Jistinctions gained in Biology and Botany were awarded to this 
School. 

Fees, inclusive, from Sixty Guineas a year. 

There will be an Examination for not less than three Entrance Scholar- 
ships, worth £40 a year, on Friday, January 21. For all particulars, apply 
to the HEAD MASTER. 





SECONDHAND 
TRANSIT INSTRUMENT, 


N EXCELLENT CONDITION. 


30” focus, 2” aperture, complete, with Stride Level, Lantern, 
&c., in Strong Case. 
Maker, DOLLOND. 
Price £10. Original Cost, £26 10s. 
To be seen at DOLLOND’S, 1, Ludgate Hill. 


TURTLE TABLETS. 

A scientific discovery, by which WEST INDIA TURTLE, with a! 
their lusciousness of calipee and calipash, are concentrated into Tablets 
A Real Luxury for Epicures, Invalid:, and Travellers. Each Tablet i 
sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup. Patronised by Royalty, and recommended by the highest 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 
free. Three Tablets for 5s. 6¢. Six for ros. 6d., post free. 

CH. HOOPER & CO., 
164, Queen Victoria Street, London, E.C, 


Two Doors from the “‘ Times” Office. 








New Book, Just Published, 3s.6d. 
REV. F. G. JENYNS’ BOOK ON BEES: 


Their History, Habits, and Instincts. The First Principles of Moder! 
Bee-keeping. Published at the request of the British Bee-Keepers 
Association. 

WELLS GARDNER, DARTON, & CO., Paternoster Buildings 
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BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 


FATAL GAP in SCIENTIFIC LITERA- 


TURE.—Educated and intelligent men, who profess a certain know- 
ledge of current topics, will read the last new Journal—*THE 
EARTH ”—with shame and confusion at the discovery of their abso- 
lute ignorance of the most elementary principles of Physical Science, 
and that what they do know they know al! wrong.—29, Paternoster 
Row. 1d. 








LATITUDES and LONGITUDES and 
SOLAR COURSES, together with a Coloured and Highly Finished 
MAP of the WORLD, both of them compiled on the only correct 
principle ever published or procurable. 2s. 6d. to Epitror, Cosmos 
House, Balham, Surrey. 





Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 

J.& A. CHURCHILL. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agentsisdirected tothe AGRICULTURIST 
- —-_ best existing papers for Advertising Farmsto be Let and Estates 

or Sale. 

Advertisers addressing themce!ves to Farmers will find the AGRICUL- 
TOURIST a first-class medium for reaching that Class. 

Price 34. By post 3$¢d. Annual Subscription, payable in advance, 14s. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, | 
London, E. Money Orders payable to C. and R. ANDERSON. 








On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription f.r One Year, payable in advance, r2s 

London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, R. McLacutay, F.R.S., 
E. Saunpers, F.L.S.,and H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes coin- 
mence with the June number in each year. 

Vols. I. to VI, (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


address. ~ . = — 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washington to the Yellowstone Park ; Washington City: English and 
Italian Lakes; Venice; Algiers; Holland; Burmah; Channel Islands; 
Norway; the Improved Comic Slips ; and the following from Life Models— 
Pe must not Ring To-night,” and the popular Temperance Tale, 
* Little Tiz.”” 


Sold by all the Leading Opticians in the United Kingdom, through 
whom please order. 














YORK & SON, 


87, Lancaster Road, Notting Hill, London, W. | 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF RocKs. MICROSCOPIC SLIDES. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 


277, STRAND LONDON, 
Opposite Norfolk Street. 


ROCKS, MINERALS, FOSSILS. 
Fr. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON,S.W. 


Just Recetvep :—A large series of Paleozoic and Mesozoic Fossils from 
a_ well-known collection, all in fine preservation; also a varied assortment 
of mounted ForaMINIFERA, and of new or little known Cornish and High- 
land Rocks. Mineral Lists shortly ready. 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS. 

G ological Collectionsespecially adapted for Teaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS! 

The Largest Variety in England. 








New Cataloguesand Lists on application to— 


JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MINERALS, FOSSILS, ROCKS, 


MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, E.C. 
HOW & CO.’S 
Geological Transparencies for the Lanter, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCK: 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP. 85.60. _ 
MICRO-PETROLOGY.—Seetions of Pitchst , Obsid Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites. Rhyolites, Lawas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price rs. 6d. each. 
JAMES HOW & CO., 73, FARRINGDON STREET, Lonpon. 

















Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemlle 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72, London Wall, London,and 52, Princess Street, Manchester. 
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WESLEY COLLEGE, SHEFFiIEIL.D 
(AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 


Governor and Chaplain 
Head Master 


a W. H. DALLINGER, LL.D., F.R.S., &c. 
. M. SHERA, Esq., M.A., LL.D. 


Assisted by eight “University and . "Assistant Masters and Professors. 


Thorough Training in Classics, Mathematics, Chemistry, Modern Languages, &c., &c. 
A Junior School in admirable proficiency. 
The next Term will commence on TUESDAY, January 11. 


Anatomy, Physiology, and Botany, by Dr. DALLINGER. 
Governor or Head Master. 


Biology, including Animal Types, 
For Prospectuses, apply to the 





No Boller. 
No Explosion. 
No Danger. 
No Nuisance. 


—.__ W_ H. BAILEY & C2. 


SSIS 


It requires no 
Skilled Labour, 
Little Attention, 

* Small Cost to Work. 


ANCHESTE rere $ SATFORD 





MAGIC LANTERNS AND DISSOLVING VIEWS. 





A very Large Assortment of every 
C. BAKER, 244, 


Class kept in Stock by 


HIGH HOLBORN, 


AT THE LOWEST PRICES. 


A Complete Set of the Finest Dissolving Views, at £7. 


Single Lantern, with Slides, from 6s. 6d. 


Sciopticon Lanterns for burning Mineral Oils, and many Thousands of very fine Slides, from 1s. 34. each. ' 
LANTERN SLIDES EXPRESSLY FOR HIRE ON MODERATE TERMS. 
Catalogues Free by Post on application. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 








NEW MICROSCOPIC ATTACHMENT FOR LANTERNS | 


NEWTON’S PATENT), 
(Suitable for any Lantern) 
Shows ordinary 3 X 1 Micro- 
scopic Objects 8 feet in dia- 
meter with Lime-light, _ bril- 
liantly illuminated, and sharply 
bs defined to the edge. 
Any ordinary Microscope Ob- 
p jectives may used with it. 
Every hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Will show 
transverse striations in Trachea 
, of Dytiscus, spiral formation of 
Blowfly’s Tongue, &c., &c. 
Complete with Sub-stage Con- 
denser, and Double Achromatic 
Objective, Rotating Diaphragm, 
ees for Focusing, &c. Best Workmanship throughout. 94s, 
Can be seen at work by intending Purchasers at 3, Fieet Street. 

For Particulars of Newton’s Patent Magic Lanterns, Scientific and other 
Slides, Polariscopes, Microscopes, and Micro-Polariscopes for Screen Pro- 
jection, Optical and Electric Lanterns, see Catalogue of Projection | 
Apparatus, Four Stamps. SiLveER MEDAL INVENTIONS EXHIBITION, 1885. 


NEWTON & CO., 3, Fleet Street, London, E.C., 
Opticians to the Queen and Government, Makers of every Descrigtion of 
Scientific and Physical Apparatus for ‘Colleges, &e. 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 

__ Full Ml Illustrate d Catalogues 6 Stamps. 


Mathematical Instrument Manufacturer to H.M. Government, Council o¢ 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 

Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





Special Apparatus 
| 


Just Published, Crown 8vo, Cloth, 6s. 


| ON THE CONVERSION of HEAT INTO 
WORK. A Practical Hand-book on Heat-Engines. By WILLIAM 
ANDERSON, M.Inst.C.E. With 62 Illustrations. 
[The Specialist’s Series. 
“A work which practical engineers will find of the greatest value.” 
Scotsman. 


Crown 8vo, Cloth, 6s. 


| LIVES of the ELECTRICIANS. First 
Series :—Professors TYNDALL, WHEATSTONE, and MORSE. 
By WILLIAM T. JEANS. 


“Not merely readable but fascinating, and will be devoured both by 
| young and old.” —Ziectrical Review. 


WHITTAKER & CO., Paternoster Square, London, E.C. 


HOT BATH IN FIVE MINUTES. 
EWART’S “ LIGHTNING” 
| Boiling Water in 65 Seconds. GEYSER. 
EWART & SON, 346, Euston Road, London, N.W. 
Agents for PRICE’ S ** Chez Lui” Enamel. [499 
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Can be obtained in London, through Messrs. Barcray & Sons, Farin 
don Street; W. Epwarps, Old Change; F. NEwBERY & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


ACCIDENTS OF DAILY LIFE 
INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company 
(E.tablished 1849) 
64, CORNHILL. 


£1,000, 000. 
246,000. 





Capital 
Income 


Compensation 


eee oy 


eee one oo 


Paid for 112,000 Accidents, 
£2,215,000. 

Chairman .. « HARVIE M. FARQUHAR, Esq. 
Apply to the Clerks at the Railway Stations, the Local Agents, q 

West-End Office—8, Grand Hotel Buildings, W.C.; 
OR AT THE 

Head Office—64, Cornhill, London, E.C. 

WILLIAM J. VIAN, Secretary. 
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Prepared by a new and special scientific process 
Securing extreme solubility, and developing 

the finest flavour of the Cocoa. 
HOLLOWAY S PILLS |BFasen: 

Is a Certain Cure for all Disorders of the LIVER, STOMACE 

AND BOWELS. A Great PURIFIER of the BLOOD; * 

Powerful Invigorator of the System, in cases of WEAKNESS 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
free on application to E. DENT 
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MESSRS. MACMILLAN & CO. § MANUALS For STUDENTS. 


NATURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS IN. By poatreee BALFOUR STEWART, F.R.S., and 
W. W. HALDANE GEE, B.Sc. Crown 8vo. 

Part I. -GENERAL PHYSICAL PROCESSES. 6s. 
Part II.—ELECTRICITY AND MAGNETISM. 
Part III.—UPTICS, HEAT, AND SOUND. 

s SCHOOL COURSE OF PRACTICAL 

~ PHYSICS. By the same Authors. (Jn preparation. 

ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeenin 1883-1885. By GEORGE GABRIEL ST OKES S, M.A., 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature oF Licut.—Second Course. On Licut as A MEANS OF 
INVESTIGATION. Crown 8vo. 2s. 6d. each. 

THIRD COURSE. On THe Benericiat Errects oF Licurt. 


[Jn the press. 
MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo. _1os. 6d. 
HEAT. By P. G. Tait, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s College, Cnbelden, Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo. 6s. 
LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200 Engravings and Coloured Plates. Cr. 8vo. 7s. 6d. 


MECHANICS. 
THE MECHANICS OF MACHINERY. By 


ALEX. B. W. KENNEDY, C.E., Professor of Civil and Mechanical 
Engineering in +” eae College, London. With Illustrations. 


Crown 8vo. 125. 6d. 
CHEMISTRY. 

THE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. By IRA REMSEN, oe of Chemistry in the 
Johns Hopkins University. Crown 8vo. 6s. 6 

COMPOUNDS OF CARBON ; or, Organic 


Chemistry, an Introduction to the Study of. By. IRA REMSEN, Pro- 
fessor of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6d. 


(Jn the press. 
[ln preparation. 


THE ELEMENTS OF EMBRYOLOGY. 


MICHAEL FOSTER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiology in the University of Cambridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 
Apvam SepGwick, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER Heaps, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. Illustrated. 1os. 6d. 
COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS eg HUX- 
LEY, F.R.S., assisted by H. — MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 

COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D.. Sec, R.S., 


&c., and J. N. LANGLEY, M.A., F.R.S., v— of Trinity College, 


Cambridge. Fifth Edition.’ Crown 8vo. 7s. od 

AN INTRODUCTION TO THE ‘OSTEOLOGY 
OF Ne 2 MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. “Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. 108. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant frofessor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S. Royal 4to. 145. 

A COURSE OF INS’ TRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the — meg of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 

COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. 0. BOWER, M.A., F.L.S., Professor of 
otany in the antag of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. Tuiserton Dyer, M.A., C.M.G., 
P F.R.S., F.L.S., Director of the Royal Gardens, Kew. 

STR I. —PHANEROGAMA—PTERIDOPHYTA. Crown &vo, 6s. 
RUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
pe the Principles of Taxonomy and rey ont a Glossary 
of Botanical Terms. By ProfessorASA GRAY, LL.D. 8vo. 10s. 6d. 


By | 


| THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L, oi M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. 105 
FIRST BOOK OF INDIAN BOT. ANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With illustrations. Extra fcap. 8vo. 6s. 6d. 
DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food 
Clothing, Medicine, and Manufacturing Purposes. By JOHN — 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 125. 6d. 
EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.1.A., Member of 
the Entomological —y - London, &c. With Copper Plate IHustra 
tions. Crown 8vo. 1os. 6d. 
A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown vo. 15 


MICRO-ORGANISMS AND DISEASE, An In. 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN. 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical *chool of St. Bartholomew's Hospital, London. With 123 
Illustrations. Third Edition. Revised. Crown 8vo. 6s. 


ANTHROPOLOGY 
ANTHROPOLOGY. An Introduction to the Study 


of Man and Civilisation. By E. B. TYL ri D.C.L., F.R.S. With 
numerous II}lustrations. Crown 8vo. 7s. 6 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous Illustrations, and Coloured Plates. New and Cheaper Edition 
Crown 8vo. 6s. 

CLASS-BOOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practica) 
Geoiogy, London, formerly Murchison Professor of Geology and Miner- 
alogy in ‘the Univ ersity of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. tos. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. 3y PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leit/faden fiir die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 


POLITICAL ECONOMY. 
MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revised, 
— a — 7 a State: ‘a and the Nationalisation of the Land,” 
and an Index rown 8vo. 125. 

A BRIEF TEXT- BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,” “‘ Money in its Relation to Trade,” &c. Crown Bvo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS, OUTLINES OF, 

FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 

LL.D., Knightbridge Professor of Ged Philosophy in the University 
of Cambridge, Author of “The Methods of | ame ” “The Principles 
of Political Economy,” &c. Crown 8vo. 3s 

THE ELEMENTS OF THE BSY ‘CHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.),- Ex-Principal of the General Assembly’ s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo 


c HISTORY 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorery Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
117th Thousand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By c W.A. TAIT. 
M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 


*.* Other Volumes to follow. 
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‘MESSRS. MACMILLAN AND CO’S 
TEXT-BOOKS FOR 


NATURAL PHILOSOPHY. 


Applied Mechanics: an Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S.; Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition, Revised and Enlarged. Medium 8vo. ars. 


The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 


Spectrum Analysis. Lectures delivered in 1868 
before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, 
Victoria University. With i 
Plates. Medium 8vo. ars. 


Electrostatics and Magnetism. Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. 


ASTRONOMY. 


Popular Astronomy. By S. Newcoms, LL.D., 
Professor U.S. Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and Il.—INORGANIC CHEMISTRY. 

Vol. I1.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. II. Part Il.—Metals. 18s. 

Vol. III.—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. Parts 1. and 
Il., 2xs. each. Part IIL, 185. 

Elements of Chemical Physics. By Josian 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. ars. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR.- 
LEMMER, F.R.S., Professor of Chemistry in the Victoria University, 
the Owens College, Manchester. With Illustrations. 8vo. 14s. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8yo. 1as. 6d. 


A Text-Book of Physiology. By Mica. 
FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge.' With Illustrations. Fourth Edition, revised. 8vo. 21s. 

Elements of the Comparative Anatomy of 
VERTEBRATES. Adapted from the German of ROBERT WIE- 
DERSHEIM, Professor of Anatomy, and Director of the Institute of 
Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. | Medium 8vo. _ 12s. 6d. ¥ 

Treatise on Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of Trinity 
College, Cambridge. With Illustrations. Second Edition, reprinted 
wane alteration from the First Edition. In2 vols. 8vo. Vol. I. 18s. 

ol. II. ats. 


Elements of Comparative Anatomy. B 
Profes‘or CARL GEGENBAUR. A Translation by F. JEFFREY 


BELL, B.A. _ Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


Appendices, numerous Illustrations, and 


Part I.—Metals. 
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STUDENTS. 


BIOLOGY—continued. 
A Text-Book of the Physiological Chemistry 


OF THE ANIMAL BODY. Including an Account of the Che; 
Changes occurring in Disease. By A. GAMGEE, M.D., Ss. 
Professor of Physiology in the Victoria University, the Owens Colles,’ 
Manchester. 2Vols. 8vo. With Illustrations. Vol. I. 18s. 
(Vol. II. in the pres; 
The Fertilisation of Flowers. By Professo; 
HERMANN MULLER. Translated and Edited by D’ARcy 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. ars. 
Their 


Dictionary of. Economic Plants. 
History, Products, and Uses. By JOHN SMITH, A.L.S., & 


“MEDICINE. 


Text- Book of Pharmacology, Thera. 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Exa 
in Materia Medica in the University of London, in the Victoria Ur 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma. 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 
Edition. Adapted to the New British Pharmacopeceia, 1885. 
8vo. ats. 


Tables of Materia Medica: a Companion to 
the Materia Medica Museum. By the same Author. With Illustra. 
tions. New Edition Enlarged. 8vo. tos. 6d. 


Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tiibingen 
Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. 

Part —GENERAL PATHOLOGICAL ANATOMY. 
Part IIL.—SPECIAL PATHOLOGICAL ANATOMY. 
VIII. 12s. 6d. Sections IX.—XII. 12s. 6d. 


GEOLOGY. 
Text-Book of Geology. By ArcniBaLp GEIKIE, 


LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 
Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
I’Ecole des Mines, Paris ; Author of ‘‘ A Manual of Metallurgy,” “ The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 255. 


POLITICAL ECONOMY. 


The Principles of Political Economy. By 
Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘*The Methods of Ethics.” 8vo. 16s. 


Political Economy. By Francis A. WALKER, 
M.A., Ph. D., Author of ‘‘ Money,” ‘‘ Money in its Relation to Trade,” 
&c. 8vo. ros. 6d, 


MENTAL AND MORAL 


PHILOSOPHY. 


The Methods of Ethics. By Professor HENRY 
SIDGWICK, M.A., LL.D. Cambridge, &c. Third Edition. 8vo. 145. 
A Supplement to the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 6s. 


Critique of Pure Reason. By ImmanvueEt Kant. 
In commemoration of the Centenary of its first Publication. 1 ranslated 
into English by F. Max MO.ter. With an Historical Introduction by 
Lupwic Norré. Two vols. Demy 8vo. 16s. each. ee 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Noiré 5 Xo. 
Vol. II. CRITIQUE of PURE REASON, translated by F. Max MI LER 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason, the 

Times says :—‘‘ Through this translation Kant’s work has for the first time 

become international—the common property of the whole world. 


12s. 6d. 
Sections I.— 
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R. & J. BECK’S | 
NEW MICROSCOPE, | 


? “THE STAR” 


ae 





PRICES. 
Stand, with 1-in. Object- 


glass and 1 Eye-piece ... 2 2 0} 


Stand, with 1-in. and }-in. 


Object-glasses ... 3 3 0 


Stand, with 2 Eye-pieces, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
i era ree ae 


440 


Full Descriptive Pamphlet sent on 
= Application to 


R.&J. BECK, 68, Cornhill, London, E.C, 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


From the Designs of Prof. J. A. EWING. 

Horizontal Pendulum Seismograph, to record two components of hori- 
zontal motion on a revolving plate, with glass plate, driving-clock, and 
electric seismoscope to start the clock. 

Clock to mark time on the revolving plate and to show the hour and 
minute at which an earthquake occurs. 

Vertical. Motion Seismograph, to record the vertical component of the 
earth's motion on the same revolving plate as the above. 

Duplex Pendulum Seismograph, to record the whole horizontal motion of 
the ground (in all azimuths) on a fixed plate. (This instrument is complete 
in itself.) 

A fully-illustrated Description will be sent on application. 

The CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 

Cambridge. 


ROCKS, MINERALS, FOSSILS. 
Fr. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 
18, BROMPTON ROAD, LONDON, S.W. 


us ED -— . . : : 
a Just Recer ED :—A large series of Palzozoic and Mesozoic Fossils from 
‘known collection, all in fine preservation; also a varied assortment 











of mounted FoRAMINIFERA, and of i i i 
AMID . new little k ss 
land Rocks. Mineral Lists shortly sendy. Se ee 


[All Rights are Reserved 


LATYSCOPIC LENS. 





BROWNING’S 


Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry 2 small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””"—GRaNT ALLEN in Know/edge. | : 

The Platyscopic Lens is invaluable to botanists, mineralogists, or entc- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. — 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. ; 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63, STRAND, LONDON, Ww C. 
Negretti & Zambra’s Christmas Presents. 


— —— 


ND 
L 


LADIES’ IVORY OPERA GLASS, 

Gilt Mounted, with Engraved Monogram. Prices from £1 12s. 6d. 
Gentlemen’s Leather-covered Field Glass, 
With Monogram in Pierced Silver. Price from £2 155. 

Opera Glasses mounted in Aluminium, Tortoiseshell, or Pearl. Barometers, 
Binoculars, Microscopes, Telescopes, Magic Lanterns, &c., of every 
description. 

Illustrated Price Lists posted free to all parts of the World. 


EGRETTI & ZAMBRA 


Scientiric INSTRUMENT MAKERS AND OPTICIANS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :— 
45, Cornhill ; 122, Regent Street ; Photographic Studio, Crystal Palace. 
Negretti and Zambra’s Illustrated Catalogue of Meteorological, Optical, 
autical, and Surveying Instruments, 1200 Engravings, price 5s. 6d. 
Telephone No. 6583. Telegraphic Address : Negretti, London. 
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UNIVERSITY COLLEGE, LONDON. 
GEOLOGY AND MINERALOGY. 


Prof. BONNEY will commence a Course of about Sixty Lectures on 
GEOLOGY on Tuesday, January 11, at 12 N20n. 

Also a Course of about Twenty Lectures on the Economic Aspects of 
Geology (for Students of Engineering), on Frid ay, January 14, at 2 p.m. 

Instruction is given at other times in Microscopic Petrology and Museum 
and Field Work. For further particulars apply to 


J. M. HORSBURG®G, M.A., Secretary. 








~ UNIVERSITY COLLEGE, LONDON. 
ORGANIC CHEMISTRY. 

A Course of Thirt sctures on ‘‘ The 

given by Dr. H FORSTE R MORLEY during the Second 


ning Wednesday, January 12, at 9 a.m. Fee, £2 1 


adenieeed. 
HORSBURGH, M.A., 


Derivatives of Benzene ” will be 
Term, begin- 
6d. Ladies 


j.M 
WEYMOUTH COLLEGE. 


Head Master JOHN MILLER, B.D. 


uined 


Secretary. 


. « Rev. 


The Dis tinctions gi direct from the School during the past year 
include 

Tenth P lace, India Civil Service ; Third Place for Commissions in Royal 
Engineers ; se veral ( )pen Scholarships and Exhibitions at the Universities. 

In the July Examination of the Oxford and Cambridge Joint Boards, 
the only Distinctions gained in Biology and Botany were awarded to this 
School. 

Fees, inclusive, 

There will be an Examinat 
ships, worth £40 a year, on 


to the Heap MASTER 


BEDFORD COLLEGE, LONDON 
(FOR LADTES), 

8 AND 9, YorkK Prace, Baker STREET, 

LENT TERM will begin on Thursday, 


MANN, of Trinity College, Oxford, will 
POLITICAL ECONOMY, on Thursdays at 2 


3. 3. SH ADWEL LL, Hi 











from Sixty Guine as a year. 
yn for not less than three 
Frid lay, January 21. For all particulars, 


Entrance Scholar- 


apply 


w. 

January 20, 1887. Mr S. 
zive a Course of Lectures on 
So. 


Hon. Sec. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head- Master. 


TERRESTRIAL MOTION IMPOSSIBLE. 
General Drayson checkmated ; the reviewers nonplussed ; the professors 
bewildered; the public aghast. Read the January Number of 7%e 
Earth, One Penny.—29, Paternoster Row. 


YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to ~ thousands of subjects, embracing Travel, every branch 
of Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
Comic, and he perance Tales illustrated by Life Models, the fo llowing 
are added to their sev eenth Annual Catalogue : 

Washington to the Yellowstone Park ; W. shins gton City: English and 
Italian Lakes; Venice; Algiers; He Mand; Burmah ; ; Channel Islands; 
Norway; the Improve d Comic Slips 3 ; and the following from Life Models— 
‘Curfew must not Ring To-night,” and the popular Temperance Tale, 
** Little Tiz.”” 

Sold by all the Leading Op'icians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87, Lansaster Road, N otting Hill, Leadon, Ww 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Tyype-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circularsresemble 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers a fragment of Water-weed inerested 
with Rotifera and Infusoria, with drawing of Floscularia cornuta. e als: 
sent out Diaptomus castor, Argulus foliaceus, Melicerta ringens, Stephano- 
ceros Eichornii, Stentor polymorphus, Actinosphzrium Eichornii, Desmids 
Difflugia ; also Hydra, Ameeba, Vorticella, Crayfish, and other Specimens 
for (Huxley and Martin’s) Biological Laboratory work, 

Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 10s. 6d. 
of Drawings, Eleven Parts, 1s. each. 


Twenty-six Tubes in 


Portfolio 


“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopica 
Work, has been regis tered, and is now labelled in White Letters upon a 


Brown Ground. j ; 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. 
Price 1s. per bottle, with full instructions for use, from most Opticians, 


Post free for 1s. 3d. from 


EDWARD WARD, 249, Oxford Street, Manchester. 


ss SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS. 
G:ological Collectionsespecially adapted for Teaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 








| New and Rare Minerals constantly arriving from all parts for selectior of 


Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 


| New Cataloguesand Lists onapplication to— 


JAMES R. GREGORY, 
THARLOICTE STREET, FITZROY SQUARE, LONDON. 
stablished 27 Yearsin L -ondon. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78, NEWGATE STREET, LONDON, E.C. 


HOW & CO.’S 


Geologica] Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE met 8s. 6d. 
MICRO-PETROLOGY.—Seetions of Pi Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites Trachytes, 
Andesites, Porphyrites, eens Lavas, Ashes, Gneiss. Schists, Lime- 
stones, &c., price rs. 6d. eac 
JAMES HOW & CO., 73, FARRINGDON STREET, Lonpvon. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VerY FINE POLISHED SECTIONS OF AMMONITES 


NAUTILI. 
New SERIES OF Rocks. Mrcroscopic SLIDES. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 
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72, London Wall, London,and 52, Princess Street, Manchester. 
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WANTED.—SECONDHAND LENS for 


Astronomical Photography, about 4 feet focus and 6 inches aperture. 
Wanted Nature, Vol. xxviii. No. 725.—Apply A. pE LA BAUME, 
Marcoussis, Seine-et-Oise, France. 





Vol. XXI., New Series, Vol. I., Part II., JANUARY 1887. Price 6s. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 


Profs. HUMPHRY, TURNER, and McKENDRICK. 


Contents. 


1. Position and Peritoneal Relations of Mammalian Ovary. By A. 
Robinson, M.B. (Plate V.).—2. Some Monstros:ties in a Dorking Fowl. 
By A. M. Paterson, M.D. (Plate VI.).—3. Vestigial Structures of Repro- 
ductive Apparatus in Green Lizard. By G. B. Howes. (Plate VII ).— 
4 Morphology of Mammalian Coracoid. By G. B. Howes. (Plate VIII.). 
—5. Myology of Limbs of Dasyurus viverrinus. By A. MacCormick, M.D. 
(Plate IX.) —6. Behaviour of Bacteria in Digestive Tract. By A. Mac 
Fadyen, M.D.—7. Some Thoughts on Evolution and Affinity of Disease. 
By F. Le Gros Clark.—8. Intra-Peritoneal Blood Transfusion, the Fate of 
Absorbed Blood. By W. Hunter, M.D.—9. Branchial Fistulz, Cysts, 
Diverticula, and Supernumerary Auricles. By J. B. Sutton.—10. Absorp- 
tion from Mucous Membrane of Urinary Bladder. By H. H. Ashdown, 
M.B. (Plate X,).—11. A Gluteal Trochanter in Human Subject. . 
Treves.—12. Abnormalities of Muscles of Upper Limb. By H. 
Rolleston.—13 Anatomical Notices. 


WILLIAMS & NORGATE, 14. Henrietta Street, Covent Garden, 
London ; and 20, South Freperick Street, E h. 





W. P. COLLINS, SCIENCE BOOK- 
SELLER.—Secondhand and New. Specialty, Microscopy and Natural 
History. Catalogue and Monthly List free for Two Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157, Great 
Portland Street, Oxford Street, London, W. 


MARVELLOUS MEMORY DISCOVERY — 
(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 
Classes. 





New Prospectus from Prof. LOISETTE, 37, New Oxford Street, London 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, R. McLacutan, F.R.S., | 
E. Saunpers, F.L.S., and H. T. Stainton, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 


Subscription—Six Shillings per Volume, post free. The volumes cou- 
mence with the June number in each year. 


Vols. I. to VI, (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


2 So-Gonmmientins, &c., should be sent to the Editors at the above 
address. | 


| 
| 


A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2, Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFrep VIZIER, 


Swanley, Kent. 
PRIZE MEDAL HARV EW 


Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


-_ J. & A. CHURCHILL. 
NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. - 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of ai! the principal British and 
{rish Markets of the week. 

Thespecial attention of Land Agentsisdirected tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themze!ves to Farmers will find the AGRICUL- 
T'URIST a first-class medium for reaching that Class. 

Price 3d. By post 3$¢d. Annual Subscription, payable in advance, 145. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Chird Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology ; 
nabits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
ther matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
»f natural history books. Occasional translations from toreign soological 
journals of important and interesting articles in various branches of soology. 
‘Chere are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 











On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicuHarp SouTuH. 
Epwarp A, Fitcn, F.L.S. J. Jenner Wer, F.L.S. 
F. BucHanan Wuirte, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

WooncuT IL.ustTraTions and occasional] LirTHOGRAPHED and CHROMO- 
LITHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


 EPPS’S 


GRATEFUL—COMFORTING. 


_COCOA _ 
HOLLOWAYS OINTMENT eesztaatn. 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





& PEAK, HEALTH 


AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION. 


SUCCESSORS TO 


W. LADD & CO., 


BEAK STREET, REGENT STREET, LONDON, wW. 
MANUFACTURERS OF 


LARGE NICOL PRISM POLARISCOPE 
HARVEY & PEAK’S NEW COMBINAT 


S with latest improvements. 
ION PLATE INFLUENCE-MACHINE, 


WIMSHURST AND VOSS INDUCTION MACHINES. 
CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 
Illustrated Catalogue, Revised Edition, per post 8d. 
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CHEAP WATER SUPPLY 


FOR MANSIONS, &c. 


BAILEY’S PATENT 


HOT-AIR PUMP 


ING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 


tion! No skilled labour! Will burn any kind of fuel ! 


Costs less to work than any other kind of engine. 


Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons 


daily, 
95 W. H. BAILEY & CO,, Hypravutic Encinerrs, 
Pumping Salt Water at 


£32. Pamphlets and Particulars free. 


&c. A_sion Works, SALFORD, MANCHESTER. 
Supplying a 


Mansion. 





MAGIC LANTERNS 


Colwyn Bay Hotel. 


AND DISSOLVING VIEWS. 





A very Large Assortment of every Class kept in Stock by 


Cc. BAKER, 


2 4 4, 


HIGH HOLBORN, 


AT THE LOWEST PRICES. 


A Complete Set of the Finest Dissolving Views, at £7. 


Single Lantern, with Slides, from 6s. 6d. 


Sci »pticon Lanterns for burning Mineral Oils, and many Thousands of very fine Slides, from 1s. 3¢. each. 
LANTERN SLIDES EXPRESSLY FOR HIRE ON MODERATE TERMS. 


Catalogues 


Free by Post on application. 


Possessing all the Properties of the finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Exvectric LiGnt 
(Wright and Newton's Patent.) 
SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


On ‘the 1st fevny Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals —Botanical News.— 


| Proceedings of Societies. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern-Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


»n application. 

NEWTON & CO., 
OpTiIcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
ror Cot.eces, Instirutions, &c. SpeciaL OpricaL APPARATUS FOR 
Povariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 

Full Illustrated Catalogues 6 Stamps. 

3, FLEET STRKEtr, LONDON. 





—e 
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| 


Mathematical Instrument Shenae | to H.M. ines Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 

Of the Highest Quality and Finish, at the most Moderate Prices 
lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W. v.C. 


New Book, Just Published, 3s.6d. 


REV. F. G. JENYNS’ BOOK ON BEES: 
Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. 

WELLS GARDNER, DARTON, & CO., Paternoster Buildings. 





| Boiling Water in 65 Seconds. 
EWART & SON, 346, Fuston Road, London, N.W. 
Agents for PRICE’ S ** Chez Lui” Enamel. 


Subscription for One Year, payable in advance, 12s. 
WEST, Fa enna & CO., 54, Hatton Garden, E.C. 


Price 1s. 3d. 
London : 





Now Ready, price 21s., Demy 8vo, freely Illustrated from the Author's 


Original Drawings. 
THE ORIGIN OF THE MOUNTAIN 
RANGES. 
Considered Experimentally, Structurally, Dynamically, and in relation t 
their Geological History. 


T. MELLARD READE, C.E, F.G.S., F.R.1.B.A., Past President 
of the L iverpool Geological Society. 


TAYLOR & FRANCIS, Red Lion Court, 


By , 


I 


Li Fleet Street. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, & —C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps 
Libraries, Old Books, and Parchments purchased. 


HOT BATH IN FIVE MINUTES. 


EWART’S “ LIGHTNING” 
GEYSER. 


yndon : 
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MINERALS AND STONE 
IMPLEMENTS. 
MR.BRYCE-WRIGHT begs to call the attention of his Clients and th: 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 

Elementary Collections of Minerals, Fossils, and Rocks from £1 upward:. 
N.B.—These Collections obtained the Prize Medai, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 

BRYCE-WRIGHT, 


Mineralogist and Expert in Frecious Stones, 
204, REGENT STREET, LONDON, W 
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SUBSCRIPTIONS TO “NATURE.” 


Vestry «2. es eee A 

Half-yearly ..... . c+ & 

Quarterly 7 
To the United States, the Continent, ae. : 


Ano 


s. 

i a a ae eee ee 
Half-yearly . 2 2 0 0 2 0 ee ee eo 0 IS 
Quarterly... . 3s 3 

To India, China, and Japan: — 


onankr 


s. 
a ee ee ee 
MaeVOONy 2. oe se we 2 
Quarterly. .... ar er 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per a. after. 
Ss. 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . ...1 15 
Halfa Page, ora Column. ....... 3 5 
Whole Page. . ‘ 
Money Orders payable to MA cunian ee CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biavry of Socicties 


LONDON 
THURSDAY, DECEMBER 30. 


Aner 








RovaL INSTITUTION, at 3.—The Chemistry of Light and Photography: | 


Prof. Dewar, M.A., F.R.S. é 
Loxpon INSTITUTION, at 6.—Old-fashioned English Music: W. A. Barrett. 
SATURDAY, JANUARY 1. 
Rovat INSTITUTION, at 3.—The Chemistry of Light and Photography : 
Prof. Dewar, M.A., F.R.S. 
{ MONDAY, JANUARY 3. 
Lonpon INSTITUTION, at 5.—W. ordsw orth versus Pope: E dmund Gosse. 
SoclETY OF CHEMICAL InpusTRY, at 8.—The Explosive ‘“‘Kinetite” 
Watson Smith. 
Victoria INSTITUTE, at 8.—The Hittite Empire : Rev. Dr. W. Wright. 
TUESDAY, JANUARY 4. 
Rovat INSTITUTION, at 3.—The Chemistry of Light and Photography: 
Prof. Dewar, M.A., F.R.S. 
THURSDAY, Janvary 6. 
Rovat Society, at 4.30. 
RovaL INSTITUTION, at 3.—The Chemistry of Light and Photography : 
Prof. Dewar, M.A., F.R.S. 
Lonpon InsTITUTION, at 6.—Chemical Action, I.: 
Tidy. 
FRIDAY. JANUARY 7. z 
GEoLocists’ Sa, at 8. —On Crinoids and Blastoids: Dr. P. H. 
Carpenter, F.R.S 
SATURDAY, January 8 
RovaL omega a 3.—The Chemistry of Light and Photography: 
Prof. Dewar, M. A. | R.S. 





N LAMPS 


PATENT 


Silico-Carbon Acidless 
BATTERY 


MICROSCOPIC work. 
Reduced price £3 I5s. 


COXETER & SON, 














J 4-6,Grafton St.,GowerSt. 
4 LONDON, W.C. 


SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


A CATALOGUE OF CHEMICAL APPARATUS; 





LLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET; 
LONDON, W.C. 








J. H. STEWARD’S 


MAGIC LANTERNS 


AND 


Have been awarded 

GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence. 

ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 

World. 

Sole Maker of the Bridgman Triple 

: Lantern and the Luke Bi-Uniadl. 

School Lanterns from £1 ros. Show-Room—406, Strand. 

The CELEBRATED COMPLETE SET, £2 15s., best value ever offered. 


Optician to ‘the British and Foreign Governments, 


406, 66, 456, Strand; 54, Cornhill, London, 


woon’s 


MAGIC LANTERNS & SLIDES 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. 
t ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp, 
Is unsurpassed for power, portability, and price, £4 4g. 
SPECIAL ATTENTION és calle ? to the great advantages 
offered to Hirers of Slides by Wood's £2 2: . Year ly Subse ‘ription, 


| and also to the very favourable terms upon which Slides pur- 


chased of E. G. Wood may be exchanged. Full particulars 
will be found in Wood’s New List of Slides and Lanterns. 


| Post free for One Stamp. 


E. G. WOOD, 
74, CHEAPSIDE, LONDON; anp 


HORNE, THORNTHWAITE, & WOOD, 


Dr. C. Meymott 


416, STRAND, LONDON, 








MOORE BROTHERS will be pleased to 


show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14, Gardner Road, Tue 
Brook. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


VAN 
HOUTEN’S 
pure soluble COCO A 


is the best and although a little dearer 
really the cheapest in theffend. 





The British Medical Journal says:—‘‘‘Vax Hovten’s Cocoa” 
is admirable. In flavourit is perfect, and itis so pure, well prepared, and 
rich,” &c. &c. 
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MESSRS. MACMILLAN & GO.'S MANUALS For STUDENTS, 


NATURAL PHILOSOPHY. 
ELEMENTARY PRACTICAL __ PHYSICS, 


LESSONS IN. 
W. W. HALDANE GEE, B.Sc. Crown 8vo. 
Part I—GENERAL PHYSICAL PRUCESSES. 
Part II.—ELECTRICITY AND MAGNETISM. 
Part I1I.—(,PTICS, HEAT, AND SOUND. 
A SCHOOL COURSE OF PRACT ICAL 
PHYSICS. By the same Authors. [In preparation. 
ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeen in 1883-1885. By GEORGE GABRIEL STOKES, M.A., 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. 
Natuxe or Ligut.—Second Course. On Licut as A MEANS OF 
INVESTIGATION. Crown 8vo. 2s. 6d. each. 
THIRD COURSE. Own rue Benericiat Errects or Licut. 
[ln the press. 
MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo. 1os. 6d. 
HEAT. By P. G. 
Fellow of St. Peter’s College, C anbeldge, Professor yd Natural Philo- 
sophy inthe University of Edinburgh. Crown 8vo. 


LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200Engravings and Coloured Plates. 

MECHANICS. 

MECHANICS OF MACHINERY. 

. W. KENNEDY, « E., Professor of Civil and Mechanical 

in University’ College, London. With Illustrations. 

12s. Oa 


CHEMISTRY. 
STUDY OF CHEMISTRY, 


6s. 
[ln the press. 
(/n preparation. 


THE 
ALEX. B 
Engineering 
Crown 8vo. 


THE AN INTRO- 


DUCTION TO. 
Johns Hopkins University. 
COMPOUNDS OF 


Chemistry, an Introduction to the Study of. 
fessor of Chemistry inthe Johns Hopkins University. 


BIOLOGY. 

THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FUSTER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiology in the University of Cambrid ige, Fellow of Trinity College, 
ae and the late FRANCIS M. BALFOUR, M.A., LL.D., 

F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited by 
Apam SepcGwick, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER Heart, Demonstrator in the Mo — 
logical Laboratory of the University of Cambridge. Illustrated. ros. 6¢ 


COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 
COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S te a of Trinity College, 
Cambridge. Fifth Edition. Crown 8 vo. 78. od. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MADR ALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R Director of the Natural History Departments of the 
British ems late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant krofessor of Zoology. 
N_ rmal School of Science and Roy al School of Mines. Witha Preface 
by THomas Henry Huxtey, F.R.S. Royal 4to 


145. 

A COURSE OF INST ‘RUCTION. IN ZOOTOMY 

(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 

Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 


A COURSE OF PRACT ICAL INSTRUCTION 
IN BOTANY. By F. 0. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s Tega Cam- 
——— with a Preface by W. T. Tu1se-_ton Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. 

Part I —PHANEROGAM. 4E—PTERIDOPHYTA. Crown 8vo, 6s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By ProfessorASA GRAY, LL.D. 8vo. ros. 6d. 


Crown 8vo. 6s. 6a. . 
CARBON; or, Organic 
By IRA _REMSEN, Pro 


By | 


Crown 8vo. 6s.6d. | 


By Professor BALFOUR STEWART, F.R.S., and 


ON THE | 


Tait, M.A., Sec. R.S.E., formerly | 


Cr. 8vo. 7s. 6d. | 


By IRA REMSEN, Professor of Chemistry in the | 


*.* Other Volumes to follow. 
MACMILLAN & CO., LONDON. 


THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.1.,, C.B., M.D., F.R.S 
D.C.L. Third Edition, revised. Globe 8vo. ros. 6d. ” 

FIRST BOOK OF INDIAN BOTANY. By 
ar ea Bea a F.R S., &c., Professor of Botany in Univer ity 

College, Lo n, &c. With Illustrations, Extra fcap. 8vo. 6s. 6d. 

DOME STIC. BOTANY: An _ Exposition of the 
Structure and Classification of Plants, and their Uses for Foo, 
Pa —s Medicine, aud Manufacturing Purposes. By JOHN SMITH, 

., &c. With Illustrations. New Issue. Crown 8vo. 12s. 6¢ 

EUROBE: AN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M. A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Pl: ate Illustra 
tions. Crown 8vo. 1os. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown Svo. 15 


MICRO-ORGANISMS AND DISEASE. An Ip. 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s es London. With 12: 
Illustrations. Third Edition. Revised. Crown 8vo. 6s. 


ANTHROPOLOGY 

ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Naturee By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous my so “ap and Coloured Plates. New and Cheaper Edition 
Crown 8vo. 

CLASS-B OOK OF GEOLOGY. By ARcHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practica! 
Geoiogy, London, formerly Murchison Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. os. 6d. 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. 3y PERCY FARADAY FRANKLAND, Ph.D. 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and -Royal School of Mines, South Kensington Mu " 
Founded upon Ee ee Siir die Agriculture Chemische Analyse, vor 
Dr. F. KRO Crown 8vo. 75s. 6d. 


POLITICAL ECONOMY. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revis ed 
with a chapter on *‘ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 12s. : 

BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author f 
**Money,” “‘ Money in its Relation to Trade,” &c. Crown § v0. 65 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A 
LL.D., Knightbridge Professor of Moral Philosophy in the University 
of Cambridge, Author of *“* The Methods of a cs,” **The Principle 
of Political Economy,” &c. Crown 8vo. 3s. 6d. : 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDIN E, B.D., D.S« 
(Edin.),* Ex-Principal of the General Assembly’s College, Calcutt: 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
w. a JEVONS, LL.D., M.A., F.R.S. Second Editior 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo 


a HISTORY. 


SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., lat: 
Honorary Fellow of Jesus College, Oxford. With Coloured Ma PS, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 64 
117th Thousand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘Short History of the English People.” By C. W. A. TAIT. 
M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 
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WESSRS, MAGMILLAN & GO,’ SGIENGE GLASS-BOOKS. 


ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Atry, K.C.B., F.R.S., late Astronomer- Royal. 


With numerous Illustrations. Fceap. 8vo. 4s. 6d. 

ASTRONOMY.—ELEMENTARY LESSONS IN ASTRONOMY. By J. Norman Lockyer, F.R.S. 
New Edition. With numerous Illustrations. Feap.8vo ss 6d. (Questions on, 1s. 6d.) 

PHYS!IOLOGY.—ELEMENTARY LESSONS IN PHYSIOLOGY. By THomas Henry Hux tey, F.R.S. 
New Edition. With numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 

ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By Sr. Georce Mivart, F.R.S. With 
numerous Illustrations. Feap. 8vo. 6s. 6d. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscor, F.R.S. 


New Edition. With numerous Illustrations. Feap. 8vo. 4s. 6@. Problems adapted to the same, by Professor THORPE. With Key. 


OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jones. 
With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Feap. 8vo. 2s. 6d. 
QUESTIONS ON CHEMISTRY. A Series of Problems and E xercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Feap. 8vo. 35. 
CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 6d. 


PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BaALrour Stewart, F.R.S. New 


Edition. With numerous Illustrations. Fceap, 8vo. 4s. 6d. (Questions on, 2s.) 


ELECTRICITY AND MAGNETISM.—ELECTRICITY AND MAGNETISM. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Feap. 8vo. 4s. 6d. 
ELECTRICITY AND Mz agg wore "ABSOLUTE MEASUREMENTS IN, _ By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s 
ELECTRIC LIGHT ARITHMETIC. “By R. E. Day, M.A. Pott 8vo. 2s. 
HEAT AND ELECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELECTRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 2s. 6d. 
UNITS AND PHYSICAL CONSTANTS. By J. D. Evererr, M.A., D.G.1L., F.RS.,. F-RS.E., 


Professor of Natural Philosophy, Queen’s College, Belfast. Second Edition. Globe 8v« 


STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Professor of Engineering 


Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Feap. 8vo. 45. 6d. 

SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W.H. Stone. With Illustrations 
Feap. 8vo. 35. 6d. 

ELEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A., F.C.S., F.C.I. Globe 8vo. 2s. 6d. 

CHEMICAL ARITHMETIC.—CHEMICAL ARITHMETIC. With 1200 Examples. By the 
same Author. Second Edition. Globe 8vo. 4s. 6d. 

NATURAL PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. By I, ToDHunTER, 


M.A., F.R.S. Feap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II.—Sound, Light,and Heat. 3s. 6d. 


PHYSICAL GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions, rs. 6d.) 


FIELD GEOLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Author. With numerous 


Illustrations. Crown 8vo. 35. 6d. 


GEOGRAPHY.—CLASS-BOOK OF GEOGRAPHY. By C. B. Ciarke, M.A.. F.G.S., F.R.S. 


New Edition, with Eighteen Coloured Maps. Fcap. 8vo. 3s. 


AGRICULTURE.—ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
PRACTICE. By ProfessorH. TANNER. Fcap. 8vo. 3s. 6d. 


BOTAN Y.—LESSONS IN ELEMENTARY BOTANY. By Professor Ouiver, F.R.S. New Edition. 


With numerous Illustrations. Feap.8vo. 4s. 6d. 


GEOGRAPHY.—SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By J. R. GREEN and ALICE 
S. GREEN. With Maps. Feap. 8vo. 3s. 6d. 


POLITICAL ECONOMY.—POLITICAL ECONOMY FOR BEGINNERS. By Mrs. Fawcett. 


New Edition. With Questions, &c. Feap. 8vo. 2s. 6d. 


ECONOMICS.—THE ECONOMICS OF INDUSTRY. By Professor A. MaRsHaLt and Mary P. 
MARSHALL. Feap. 8vo. 2s. 6d. 


LOGIC.—LESSONS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By W. Stantey Jevons, LL.D., 


M.A., F.R.S. New Edition. With numerous Illustrations. Fceap. 8vo. 3s. 6d. 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS.—By P. K. Ray, 


D.Sc. (Lond. and Edin.), Professor of Logic and Philosophy, Dacca College. Second Edition. Globe 8vo. 4s. 6d. 
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TO 
VARIOUS 24 CONSECUTIVE NEGATIVES. 
BRANCHES OF FREEDOM from breakage. 


PERMANENT BROMIDE PAPER 
FOR COPYING PLANS, 
DRAWINGS, ETC., 

BY ARTIFICIAL LIGHT. 


WHE KASYMAN DRY PLAYE AND KILM COMPANY, 


13, SOHO SQUARE, LONDON, W. 
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The following is a list of the Portraits that have appeared in the above Series. 
MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


THOMAS HENRY HUXLEY. 

CHARLES DARWIN. SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN 

SIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 


ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 


ADOLF ERIK NORDENSKJOLD. 

SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 

HERMANN L, F. HELMHOLTZ. JOHN COUCH ADAMS. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 

the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MA CMILLAN & CO., 

OFFICE OF “NATURE,” 29. BEDFORD STREET, STRAND 


Printed by Ricuarp CLay anv Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co. at the Office, 112, Fourth Avenue, New York. —Tuurspay, December 30, 1886. 
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R. & J. BECK’S 
NEW MICROSCOPE, 





“THE STAR.” 


PRICES. , a? 


Stand, with 1-in. Object- 


glass and 1 Eye-piece ... 2 2 Q 


Stand, with 1-in. and }.-in. 
Object- tet: sc caw SES 


Stand, with 2 Eye-pieces, hi in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... i seu. wie. a 


Full Descriptive Pamphlet sent on 
Application to 


R.&J. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


NEW MICROSCOPIC ATTACHMENT FOR LANTERNS 
(NEWTON’S PATENT), 


(Suitable for any Lantern) 
Shows ordinary 3 X 1 Micro- 
scopic Objects 8 feet in dia- 
meter with Lime-light, _ bril- 
liantly illuminated, and sharply 
m defined to the edge. 
Any ordinary Microscope Ob- 
jectives may be used with it 
every hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Will show 
transverse striations in Trachea 
of Dytiscus, spiral formation of 
Blowfly’s Tongue, &c., &c. 
Complete with Sub-stage Con- 
denser, and Double Achromatic 
“ Objective, Rotating Diaphragm, 
Rack Adjustment for Focusing, &c. Best Workmanship throughout. 94s, 





Can be seen at work by intending Purchasers at 3, Fieet Street. 
For Particulars of Newton’s Patent Magic Lanterns, Scientific and other 
Slides, Polariscopes, Microscopes, and Micro-Polariscopes for Screen Pro- 
ection, Optical and Electric Lanterns, see Catalogue of P rojectio n 
Apparatus, Four Stamps. SiLveER MEDAL INVENTIONS ExutniTion, 1885. 


NEWTON & CO., 3, Fleet Street, London, E.C., 


Mticians to the Queen and Government, Makers ofevery Description of 
Scientific and Physical Apparatus for Colleges, &c. Special Apparatus 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 


Full Illustrated Catalogues 6 Stamps. 


JANUARY 6, 


4 40 
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Just Published, Fifth Edition, Revised and 
Enlarged, 


OUR EYES, 
HOW TO PRESERVE THEM, 


FROM 
INFANCY TC OLD AGE. 
SPECIAL INFORMATION 
ABOUT SPECTACLES. 
By JOHN BROWNING, 
F.R.A.S., F.R.M.S., &c. 
Price 1s. Cloth. 


WITH 


With 55 ILLUSTRATIONS. 


Extracts from Notices of the First Edition :— 

*** How to Use Our Eyes,’ by John Browning, 
F.R.A.S., is a thoroughly practical little manual.” 
==, re aphi m 

‘Gives many a useful hint to those who enjoy 

good eyesight and wish to preserve it, and gives 
the advice of an oculist to those obliged to wear 
spectacles.”—Pall Mail Gazette. 


Cuatro & Winvvs, Piccadilly, London, W., and 
all Booksellers. 
Sent free for 1s. 2d. by the Author, 
JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


Negretti & Zambra’ S Christmas Presents. 


USEFUL AND 03 
ORNAMENTAL. 


LADIES’ IVORY OPERA GLASS, 
Gilt Mounted, with Engraved Monogram. Prices from £1 125 6d. 
Gentlemen's Leather-covered Field Glass, 
With Mon an srced Sil ver. Price from £2 155 
Opera G lasses mo ' m, Tort oe r Pearl ; 
Binoculars, Microscopes, lelesc «pes, - Lanterns. & 


Illustrated Price post free to all par 


NEGRETTI & oe 


ScrENTIFIC INSTRU N 
HOLBORN DUCT. 
I 


45, Cornhill; 122, Regent Street ; 
Negretti and Zambra’s Illustrate 
Nautical, and Surveying Instrur 
Telephone No. 6s°3. 
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UNIVERSITY COLLEGE, LONDON. 
ELEMENTARY CHEMISTRY FOR WOMEN. 
Assistant Pro’essor, H. FORSTER MORLEY, M.A. 

A Course of Forty Meetings for Theoretical and Practical Instruction in 
Elementary Chemistry, including the Subjects required by Candidates 
preparing for the Matriculation Examination of the University of London, 
will be given on WEDNESDAYS and FRIDAYS at 4 p.m. during the 
Second and Third Terms, beginning on WEDNESDAY, January 12. 


Fee £4 45. 
J. M. HORSBURGH, M.A., Secretary. 


‘UNIVERSITY ‘COLLEGE, LONDON. 
GEOLOGY AND MINERALOGY. 
Prof. BONNEY will commence a Course of about Sixty Lectures on 
GEOLOGY on Tuesday, January 1 11, at 12 Noon. 
Also a Course of about Twenty Lectures on the Economic Aspects of 
Geology (for Students of Engineering), on Friday, January 14, at 2 p.m. 
Instruction is given at other times in Microscopic Petrology and Museum 
and Field Work. For further particulars apply to 
J. M. HORSBURGH, M.A.., Secretary. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in OCTUBER 1887. 

Special Classes are held throughout the Year for the “PRELIMINARY 
‘INTERMEDIATE M.B.” Examinations of the 
University of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students, entering in their Second or subsequent 
Years ; also for Dental Students, and for Qué alified Practitioners. 

Prospectuses and all particulars may be obtained ~~ the Medical Secre- 
tary, Mr. GeorGce RENDLE. V. M. ORD, Dean. 


WEYMOUTH COLLEGE. 


Head Master. . . . Rev. JOHN MILLER, B.D. 











The Distinctions gained direct from the School during the past year | 


include :— 
Tent h Plac India Civil Service ; Third Place Los ommissions in Royal 
Engineers ; several Op hol hips and Exhibitio sat the Universities 
Guieed snk Conblie : Joint Boards, 
1 in Biology and Botany were awarded to this 
Scho |. 
Fees, inclusive, from Sixty Guineas a year. 
There will be an Examination for not less than three Entrance Scholar- 
ships, worth £40 a year, on Friday, January 21. For all particulars, apply 
to the HeAD MASTER 


OWENS COLLEGE, MANCHESTER. 


LENT TERM BEGINS on TUESDAY, January 11. New Students 
will be admitted on Monday and following days between 10.39 a.m. and 


2 30 p m 
H. W. HOLDER, M.A., Registrar. 


BE RKHAMPSTED SCHOOL, HERTS. 
Twenty-eight miles from Euston. Good Scholz arships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address Head-Master. 


UNIVERSITY CORRESPONDENCE 
CLASSES. - -Science Students, living in the country or in London, and 

ng for assistance by correspondence or orally in any branch of 

, Elementary or Advanced, can obtain it from the Science Tutors 

niversity Correspondence Classes. Students can, if they desire 

repared for the B.Sc. of the London Univessity. Very successful. 

Terms moderate.—Secretary, Mr. E. S. Wrymovutn, M.A. (Lond.) 


Christchurch Road, Brondesbury, London, N.W. 
ROCKS, 


“MINERALS, FOSSILS 
MICROSCOPIC OBJECTS. 
RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
suena &e. 











THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
73, NEWGATE STREET, LONDON, E.C. 


W. P. COLLINS, SCIENCE BOOK- 
S"LLER.—Secondhand and New. Specialty, Microscopy and Natural 
History. Catalogue and Monthly List free for Two Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157, Great 
Portland Street, Oxford Street, London, W. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded atthe FISHERIESEXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, naga 
Who last week sent to his Subscribers Actinospharium Eichhorn 
drawing and description. He also sent out Floscularia cornuta, Me i 
ringens, Stephanoceros Eichhornii, Diaptomus castor, Trout Ova, L: 
Difflugia ; also Hydra, Ameba, Vorticella, Crayfish, and other Spe 
for (Huxley and ‘Martin’ s) Biological Laboratory work, 

Weekly Announcements will be made in this place of Organisms T. | 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 
or Twelve Tubes for 105. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT. 


The name of this Cement, admitted to be the best for Micros 
Work, has been registered, and is now labelled in White Letters 


Brown Ground. : 
Purchasers should see that they are not deceived by fraudulent imita 


tions. 
Price 1s. per bottle, with full instructions for use, from most Opticia: 
Post free for 1s. 3¢. from 


EDWARD WARD, 249, Oxford Street, Manchester. 


ROCKS, MINERALS, FOSSILS. 
Fr. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Just Recetvep :—A large series of Palzozoic and Mesozoic F 
a well-known collection, all in fine preservation; also a varied ass 
of mounted FoRAMINIFERA, and of new or little known Cornish ar 
land Rocks. Mineral Lists shortly ready. 


SIX PRIZE MEDALS | 


AWARDED FOR GEOLOGICAL COLLECTIONS. 
G2ological Collectionsespecially adapted for Teaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &e. 








| New and Rare Minerals constantly arriving from all parts for selection of 





| 


Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 
JAMES R, GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, Lonpon 
Established 27 Yearsin London. 


HOW & CO.’S 


Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.’"S POCKET MICROSCOPE LAMP, 8s. 62 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, ‘ 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, |' 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss. Schis's, | 
stones, &c., price 1s. 6d. each. 
JAMES HOW & CO., 73, FARRINGDON STREET, Lonvon 


ACCIDENTS OF DAILY LIFE 
INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company 
(Z.tablished 1849), 
64, CORNHILL. 


Capital ... ooo eve oes ose £1,000, 0 
Income «+. ose eco ose eve £246,000 


Compensation Paid for 112,000 Accidents, 
£2,215,000. 

Chairman .. « HARVIE M,. FARQUHAR, Esq. 

Apply to the Clerks at the Railway Stations, the Local Agents, % 
West-End Office—8, Grand Hotel Buildings, W.C.; 
OR AT THE 

Head Office—64, Cornhill, London, E.C. 

WILLIAM J. VIAN, Sect: tary 











, 1887 


— 


ION to 
NGHAM, 


hornii, with 


icrosc: pica 
ters upon a 


ulent imita 


t Opticians 


502 


SILS 
E, 


ond., &c., 


S.W. 


Fossils from 
assortment 
1and High- 


iS. 
d to Science 
ers in 


selection of 


LONDON. 


antern, 


ROCKS 


s. 6d. 


sq- 
Agents, ° 


V.C.; 


~ 
- 


Secretary: 


gan, 6, 1887] 


NATURE 


Ixxv 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 

Of the Highest Quality and Finish, at the most Moderate Prices 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


~ YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washington to the Yellowstone Park ; Washington City: English and 
[tralian Lakes; Venice; Algiers; Holland; Burmah; Channel Islands; 
Norway; the Improved Comic Slips; and the fo!lowing from Life Models— 
“Curfew must not Ring To-night,’” and the popular Temperance Tale, 
‘Little Tiz.” 

Sold by all the Leading Op'icians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87, Lancaster Road, Notting Hill, London, W. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble | 


written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72, London Wall, London,and 52, Princess Street, Manchester. _ 
CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 

LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 

TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 

TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 

NAUTILI. 

NEW SERIES OF Rocks. MIcRoscopic SLIDEs. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277, STRAND, LONDON, 

Opposite Norfolk Street. 

MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14, Gardner Road, Tue 
Brook. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 





BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 








Crown 8vo, price 4s. 6d. 
HOURS WITH A THREE-INCH 
TELESCOPE. 


| By CAPTAIN WILLIAM NOBLE, F.R.A.S., F.R.M.S., 


Honorary Associate of the Liverpool Astronomical Society, &c, 


With a Map of the Moon and 103 Woodeu:s 
idon: LONGMANS, GREEN, & CO 


Just Published, free tor Two Stamps. 


NATURAL HISTORY and SCIENTIFIC 
BOOK CIRCULAR, No. 79. Seventeenth Year of Publication, 
including many Recent Purchases : ORNITHOLOGY, Zoology ; 
Mammals, Fishes, Reptiles. Bot Geology, Mineralogy, and Palz- 
ontology, Astronomy, and Physical Science. 

WILLIAM WESLEY & SON, 28, Essex Street, Strand, London. 





Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 
rat nerdy Sal right aga BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


J. & A. CHURCHILL. 
TERRESTRIAL MOTION IMPOSSIBLE. 


General Drayson checkmated ; the reviewers nonplussed ; the professors 
bewildered ; the public aghast. Read the January Number of The 
Earth, One Penny.—29, Paternoster Row. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsis directed tothe AGRICULTURIST 
as ome best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 








TURIST a first-class medium for reaching that Class. 


Price 3d. By post 34d. Annual Subscription, payable in advance, r4s. 
Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 


London, E.C. Money Orders payable to C. and R. ANDERSON. 





THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartinc, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 
Original Articles by well-known naturalists in every branch of soology ; 


| habits of animals; arrival and departure of migratory birds; occurrence of 
| rare birds; distribution and migration of British fresh-water fish; new or 
| rare marine fish; local aquaria; British reptiles; British land and fresh- 


water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News. — 
Proceedings of Societies. 
Price rs. 3¢. Subscription for One Year, payable in advance, res. 
London : WEST, NEWMAN, & CO., 54, Hatton Garden, E.C 


HE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 7 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, W. W. Fowrer, M.A., 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 





H. T. Starnton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June numberin each year. : 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

GURNEY & TACKSON (Mr. Van Voorst’s successors), 
1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors atthe above 

address. 


London: 
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j 
THE CHEMISTRY OF THE SUN ‘ 
een T 
By J. NORMAN LOCKYER, F.R.S., 
Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 
With Illustrations, Demy 8vo, 14s. Tt 
MACMILLAN & co. LONDON. ( 
NEW WORK BY PROFESSOR MILNES MARSHALL. 
' Ready This Day, with Numerous Illustrations, Crown 8vo, Ios. 6d. 
| A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
By A. MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., _ 
Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge 
Assisted by C. HERBEkT Hurst, Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 
London: SMITH, ELDER, & CO., 15, Waterloo Place. Ro 
; 
Son, AND RA YMEN T S 
(LEJEUNE AND PERKED), ds 
MANUFACTURE FOR THE TRADE 0: Vv LY P. 
| LENSES, CAMERAS PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. P 
1o1, HATTON GARDEN, LONDON, E.C. — 
Possessing all the Properties of the Finest Arrowroot, * 
Ins’ 
| BROWN & POLSON’S CORN FLOUR §- 
| Rov 
if P 
1 IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. or 
| MAGIC LANTERNS AND DISSOLVING VIEWS. . 
| A very Large Assortment of every Class kept in Stock by . 
' Cc. BAKER, 244, HIGH HOLBORN, Aws 
AT THE LOWEST PRICES. : 
A Complete Set of the Finest Dissolving Views, at £7. Single Lantern, with Slides, from 6s. 6d. Mix 
Sciopticon Lanterns for burning Mineral Oils, and many Thousands of very fine Slides, from 1s. 3d. each. Vt 
LANTERN SLIDES EXPRESSLY FOR HIRE ON MODERATE TERMS. . 
Catalogues Free by Pes t on application. F. 
inant - ” ‘i ae M. 
CHEAP WATER SUPPLY FOR MANSIONS, &c. Pc 
BAILEY’S PATENT an 
ee HOT-AIR PUMPING ENGINES. ; 
- ; Sait - No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- SEO! 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. N 
Rae od Bailey's Hot-air Pump, C as ready for work, to supply any quantity of Water up to 4000 Gallons Or 
uc - daily, £32. Pamphlets and Particulars free. : 
— W. H. BAILEY & CO., Hyprauiic Enciverrs, &c. Atpion Works, SALFORD, MANCHESTER. ‘ De 
passe Salt Water at Supplying a Roy, 
Colwyn Bay Hotel. * Mansion. Ch 
- = Eee —— ou 
New Book, Published, da. 
ew Book, Just Published, 3.6 “HOT BATH IN FIVE MINUTES. Ror 
’ | Ma 
ee ae ee BOOK ON BEES*| —_ EWART’S “ LIGHTNING” ro 
Their History, Habits, and Instincts. The First Principles of Modern Pe ; GEYSER Lon! 
Bee-keeping. Published at the request of the British Bee-Keepers’ Boiling Water in 65 Seconds. ‘ Ti 
Association. | EWART & SON, 346, Euston Road, London, N.W. 0) 
WELLS GARDNER, DARTON, & CO., Paternoster Buildings. Agents for PRICE’ S ** Chez Lui” Enamel, [499 a 
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SUBSCRIPTIONS TO “NATURE.” 


Yearly .. ee eee 
Half-yearly ......2.2.-. 
uarterly . .. 

To the United States, the Continent, &e. : 


Ca re a a 
Half-yearly ... 2... +... 
Quarterly . ee ‘ 

To India, China, and Japan: a 


OADR® ADOR 


Oe a ee oe ee ae ee 32 
Molfyoetly 206 6c ce eee oe 
Quarterly... . . 8 


CHARGES FOR ADVERTISE :=MENTS. 
Three Lines in Column 2s. 6d. 9d. per — after. 


AAA 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . 
Halfa Page, ora Column...... 
Whole Page. . 

Money Orders payable to MA CMILLAN & & od 
OFFICE: 29, BEDFoRD STREET, STRAND, W.C. 


Biary of Societies 
LONDON 
THURSDAY, Janvary 6. 





RovaL Society, at 4.30.—On the Occurrence of Silver in Volcanic Ash | 


from the Eruption of Cotopaxi of July 22 and 23, 1885: Dr. J. W. Mallet, 


F.R.S.—Preliminary Note on the Continuity of the Liquid and Gas ous | 
States of Matter: Prof. Ramsay and Dr. Young.—Note on Lepidoden- ; 


dron Harcourtii and L. fuliginosum; and on the Org Zanisation of the Fossil 
Plants of the Coal-measures: Prof. w. C. Williamson, F.R.S 

RovaL INSTITUTION, at 3.—The Chemistry of Light and Photography : 
Prof. Dewar, M.A., Ss. 

LonDON INSTITUTION, at 6.—Chemical Action, I.: Dr. C. Meymott 
Tidy. 

; FRIDAY, JANvary 7. 

Gzotocists’ AssociATION, at 8.—On Crinoids and Blastoids: Dr. P. H. 
Carpenter, F.R.S. 

InstITUTION OF CiIvIL ENGINEERS, at 7.30.—Experiments on Steam- 
Engine Economy : Edward C. de Segundo. 


SATURDAY, Janvary 8. 


RovaL INSTITUTION, at 3.—The Chemistry of Light and Photography: 
Prof. Dewar, M.A., 5S. 


“SUNDA Y, JANUARY 9. 


Sunpay Lecture Society, at 4.—A Free Pulpit ; the Church and Dis- 
sent: Rev. H. R. Haweis, M.A. 


MONDAY, JAnvary to. 
LonDon INSTITUTION, at 5.—Urua: ~ puagm, Government, and Re- 
ligion : Capt. V. L. Cameron, R.B., DCE 
OpoxToLoGic AL SOCIETY, at 8. —President’s s ;V aledictory Address. 


TUESDAY, January 11. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—A Brief Account of the Aboriginal 
Races of Manipur and the Naga Hiils: George Watt, M.B., 
F.L.S 


MINERALOG 1cat Society, at 8.—On a Specimen of ters Iron found at 
Yundageir. West Australia, in 1884: L. Fletcher, M.A.—On the Feldspar 
from Kilima-Njaro: L. Fletcher, M.A., and H. A. “Miers, M.A.—On the 
Occurrence of Greenockite in a New Locality : Prof. M. F. Heddle, 
F.R.S.E.—On a Form of Calcite from Heilem, Sutherlandshire: Prof. 
M. F. Heddle, F.R.S.E.—Further Note on Arragonite Twins from 
Colorado: R. H. Solly, F.G.S. 

IxstiruTION OF Civi1L ENGINEERS, at 8.—Ballot for Members.—The Use 
De Equ.pment of Engineering Laboratories: Prof. Alex. B. W. Kennedy. 

iscussion. ) 


WEDNESDAY, JANvARY 12. 

Geotocicat Society, at 8.—The Ardtun Leaf-bed: J. S. Gardner, with 
Notes by Grenville A. J. Cole.—On the Echinoidea of the Cretaceous 
Strata of the Lower Narbada Region : Prof. P. Martin Duncan, F.R.S.— 
On some Dinosaurian Vertebrz from the Cretaceous of India and the Isle 
of Wight: R. Lydekker, B.A.—Further Notes on the Results of some 
Deep Borinzs in Kent : W. Whitaker, B.A. 

RovaL MICROSCOPICAL Society, at 8.—Freshwater Algz (including 
Chlorophyllaceous Protophyta) of North Cornwall, with Descriptions of 
Six New Species: A. W. Bennett.—A Visit to Jena: J. Mayall, Jun. 

THURSDAY, JAaNnvary 13. 

Rovat Society, at 4.30. 

MATHEMATICAL ‘Society, at 8.—Conjugate ‘‘ Tucker” Circles: R. Tucker. 

ATHENAUM SociETY, at 8. 

Loxpon INSTITUTION, at 6.—Chemical Action, II.: Dr. C. Meymott 


Tidy. 
FRIDAY, JANvARY 14. 
GoMETRICAL egy go (A.1.G.T.), at 2.—The Teaching of Modern 
ometry : Rev. G. Richardson.—The Modern Treatment of Maxima 
and Minima: Rev, : J. Milne.—Geometry from an Artist’s point of 
view: G. A. Storey. 
OYAL ASTRONOMICAL SOCIETY, at 8. 











LAMP « 


PATENT 


Silico-Carbon Acidless 
BATTERY 


FOR 


MICROSCOPIC work. 
Reduced price £3 15s, 


COXETER & SON, 


J 4-6,Grafton St.,GowerSt.. 
a ST # LONDON, W.C. 
GRIF FIN’S” 


CHEMICAL "HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV) 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W .C. 


J. H. STEWARD’S | 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence 
ILLUSTRATED CATALOGUES 


Gratis Post Free to all parts of the 
or 


Sole Maker of the Bridgman Trifle 
Lantern and the Luke Bi-Uniail. 
School Lanterns from £1 ros. Show-Room—406, Strand. 
The CELEBRATED COMPLETE SET, £2 15s., best value ever offered 




















Optician to the British and Foreign Governments. 


406, 66, 456, Strand; 54, Cornhill, London. 


woon’s 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. 
The ‘“EUPHANERON LANTERN,” with the W four-wick Lamp, 
Is unsurpassed for power, portability, and price, £4 4s. 

SPECIAL ATTENTION is called to the great advantages 
offered to Hirers of Slides by Wood’s £2 2s. Yearly Subscription, 
and also to the very favourable terms upon which Slides pur- 
chased of E. G. Wood may be exchanged. Full particulars 
will be found in Wood’s New List of Slides and Lanterns. 
Post free for One Stamp. 


E. G. WOOD, 
74, CHEAPSIDE, LONDON ; anp 
HORNE, THORNTHWAITE, & WOOD, 
416, STR: AND, LONDON, 


MARVELLOUS MEMORY DISCOVERY 
(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 











Classes. 
New Prospectus from Prof. LOISETTE, 37, New Oxford Street, London. 
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PRIZE MEDAL 
AWARDED 


LEWIS WRIGHT’S 
PROJECTION 


POLARISCOPE, 


Showing axes of Crystals, 


HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 


[pmALTH 
EXHIBITION, 


Successors to 


W. LADD & Co, 
BEAK ST.,, 
REGENT ST., W,. 











&c., on a well illuminated 
and flat field. 


Catalogue per post 8d 





UT 





TURTLE TABLETS. 

A scientific discovery, by which WEST INDIA TURTLE, with all 
their lusciousness of calipee and calipash, are concentrated into Tablets. 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tablet is 
sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup. Patronised by Royalty, and recommended by the highest 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 
free. Three Tablets for 5s. 6¢. Six for ros. 6d., post free. 

CH. HOOPER & CO., 
164, Queen Victoria Street, London, E.C. 
Two Doors from the “ Times” Office. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S|\5=” ILLUSTRATED 
| CATALOGUE of HIGH-CLASS 
WATGHES. | WATCHES and CLOCKS at 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 


} 
| 
| or 4, ROYAL EXCHANGE. 





FRY’S PURE 
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M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 28s. * (Vol. Ll. in the press. 


A COURSE OF PRACTICAL INSTRUCTION 
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Edition, revised. Crown 8vo. 6s. 


AN INTRODUCTION TO THE OSTEOLOGY 
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Botany in the University of Glasgow, and SYDNEY H. Vi ph 5, 
M.A., D.Sc., F.R S.. Fellow and Lecturer, C hrist’s College 
Setdge. With a Preface by W. T. “ TON Dyer, M. zx Cc. MA 
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With numerous Illustrations. Medium 8vo. 
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mistry, an Introduction to the Study of. 
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Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, F.R.S. New Edition. With numerous 
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Feap. 8vo. 2s. 6d. 

Questions on Chemistry. A Series of Pro- 
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JONES, F.R.S.E., F.C.S.  Feap. 8vo. 

Primer of Chemistry. By Sir Henry E. 
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F.R.A.S., is a thoroughly practical little manual.” 
—Graphic. 

“Gives many a useful hint to those who enjoy 
good eyesight and wish to preserve it, and give- 
the advice of an oculist to those obliged to wear 
spectacles."—Pall Mail Gazette. 


EYES. 


Cuatto & Winvus, Piccadilly, London, W., and 
all Booksellers. 


Sent free for rs. 2d. by the Author, 
JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


Negretti & Zambra’s Christmas Presents. 





USEFUL AND 
ORNAMENTAL. 


LADIES’ IVORY OPERA GLASS, 

Gilt Mounted, with Engraved Monogram. Prices from £1 125. 6¢., 
Gentlemen’s Leather-covered Field Glass. 
With Monogram in Pierced Silver. Price from £2 155. 

B vrom« ters, 
Binoculars, Microscopes, Telescopes, Magic Lanterns, &c., of every 
description. 

Illustrated Price Lists posted free to all parts of the World. 


Scr vm EG! MENT MAKERS AND OPTICIANS TO THE QUEEN, 
HOLUORN VIADUCT, E.C. 
Branc hes :— 
45, Cornhill; 122, Regent Str Photographic Studio, Crystal Palace 
waeed Catalogue of Meteorolegical, Optical, 
1g lostrumenss, 1200 Engravings, price 5s. 6d. 
Yelegraphic Address : Negretti, London. 


Nautical, and Surv g 
‘Telephone No. 65° 3. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
AFTERNOON LECTURES BEFORE EASTER, 1887. 
Lecture Howr 3 o’clock'p.m. 


Prof. ARTHUR GaMGER, M.D., F.R.S. Eleven Lectures on ‘‘ The 
Function of Respiration.” On Tuesdays, January 18’to March 29. One 
juinea the Course. 

Prof. A. W. Rijcxer, M.A., F.R.S, M.R.T. 
— Forces.” On Thursdays, January 20, 27, February 3, 10, 17. 
suinea. 

Epmunp Gosss, Esq., M.A., Clark Lecturer in English Literature, 
Trinity College, Cambridge. ‘Three Lectures on “ The Critics of the Age 
of Anne.” On Thursdays, February 24, March 3, ro. Half-a-Guinea. 

Prof. F. Max Métiek, M.A., LL.D. Three Lectures on ‘‘ The Science 
of Thought.”” On Thursdays, March 17, 24, 31. Half-a-Guinea. 

Cart ARMBRUSTER, Esq. Five Lectures on ‘ Modern Composers of 
Classical Song.”” On ‘Saturdays, January 22, 29, February 5, 12, 19. One 


Guinea. 

The Ricut Hon. Lorn Rayieicn, M.A.. D.C.L., LL.D., F.R.S., 
M.R.I. Six Lectures on ‘‘Sound.” On Saturdays, February 26, March 5, 
12, 19, 26, April 2, One Guinea. 

Subscription (to Non- Members) to all the Courses during the Season, Two 
Guineas. ‘Tickets issued daily at the Institution, or sent by Post on receipt 


of Cheque or Post-Office Order. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON, PRELIMINARY SCIENTIFIC 


Five Lectures on ‘‘ Mole- 
One 





(M.B.) EXAMINATION. 


Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. 
for the whole Course is ro Guineas. 
of the Hospital. 

further particulars, apply to the Dean, Guy’s Hospital, Southwark, 


The Fee 
The Class is not confined to Students 





BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 AND 9, YorK Prace, BAKER STREET, W. 


LENT TERM will begin on Thursday, January 20, 1887. Lectures in 
BOTANY are given by Prof. BENNETT; Lectures in ZOOLOGY by W. 
B. BENHAM, B.Sc. Lond. 

B. SHADWELL, Hon. Sec. 


UNIVERSITY CORRESPONDENCE 


CLASSES. --Science Students, living in the country or in London, and 
wishing for assistance by correspondence or orally in any branch of 
Science, Elementary or Advanced, can obtain it from the Science Tutors 
of the University Correspondence Classes. Students can, if they desire 
it, be prepared for the B.Sc. of the London University. Very successful. 
Terms moderate.— Secretary, Mr. E. S. Weymoutnu, M.A. (Lond.) 
Christchurch Road, Brondesbury, London, N.W. 


FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2, Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 


BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head- Master. 


FATAL GAP in SCIENTIFIC LITERA- 


TURE.—Educated and intelligent men, who profess a certain know- 
ledge of current topics, will read the last new Journal—‘ THE 
EARTH "’—with shame and confusion at the discovery of their abso- 
lute ignorance of the most elementary principles of Physical Science, 
and that what they do know they know al! wrong.—29, Paternoster 
Row. 1d. 


LATITUDES and LONGITUDES ene 
SOLAR COURSES, together with a Coloured and Highly Finished 
MAP of the WORLD, both of them compiled on the only correct 
principle ever published or procurable. 2s. 6d. to Eprror, Cosmos 
House, Balham, Surrey. 


FOR SALE.—A TELESCOPE with 3- inch 
Object-Glass by THOMAS COOK the Elder, Equatorially Mounted, 
with all necessary Eye-pieces, &c., driven by Clockwork, a Sidereal 
Time-piece, besides a beautiful Stan nd for outdoor work. The property 
of an Amateur. Price for the whole, £20, scarcely half of its original 
Cost.—Apply to F. d’A., 45 Walham Grove. 























LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDALawarded atthe FISHERIESEXHIBITION ty, 
THOMAS BOLTON, 57, NEWHALL STREET, 9 PE 
Who last week sent to his Subscribers the Ova of Trout, Salmo fonti; 
with drawing and description. He also sent out Volvox globator, (| 
Larva, Entomostraca, Spongilla fluviatilis, Brachionus urceolaris, D; 
Difflugia ; also Hydra, Amoeba, Vorticella, Crayfish, and other Spe 
for (Huxley and Martin’s) Biological Laboratory work. 

Weekly Announcements will be made in this place of Organisms T, p, 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for * 
or Twelve Tubes for 10s. 
Portfolio of Drawings, Eleven Sen, 1s. each. 


“BROWN CEMENT,’ 
The name of this Cement, admitted to be the best for Microscopica| 


Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. 
Purchasers should see that they are not deceived by fraudulent imita. 


tions. 
Price rs. per bottle, with full instructions for use, from most Opticians 


Post free for 1s. 3d. from 
EDWARD WARD, 249, Oxford Street, Manchester. [503 


oS £115 








ELECTRIC LIGHT.—Youths Trained for 


the Practical Work of this branch of Engineering.—Apply by letter t 
**49.C.,"" care of Messrs. Dawson & Sons, 121, Cannon Street, 


London. 


ROCKS, MINERALS, FOSSILS. 
F.. oH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.wW. 


REcENTLY RECEIVED :—Fine Quartz Catseyes, Rubies, pink and other 
Sapphires, Wheal Alfred Pyromorphite, groups of exceptionally large 
Crystals of Barytes, well-crystallised Anorthite, Meionite, and other 
Vesuvian Eskdale Crustacea, and rare American Crinoids and 


MINERALS, FOSSILS, ROCKS, 


MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, E.C. 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS. 
Gsological Collectionsespecially adapted for Teaching assuppliedto. Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selectior o! 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS! 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 
Established 27 Years in London. 


TURTLE TABLETS. 


A scientific discovery, by which WEST INDIA TURTLE, with @ 
their lusciousness of calipee and calipash, are concentrated into Tablet: 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tablet 
sufficient to make Two Large Plates of Rich, Succulent, and Re , 
Turtle Soup. Patronised by Royalty, and recommended by t 
Medical Authorities. In Nickel Boxes(with directions), price 25. ¢ 
free. Three Tablets for 5s. 6a. Six for ros. 6d., post free. 


CH. HOOPER & CO., 
164, Queen Victoria Street, London, E.C. 
Two Doors from the “‘ Times” Office. 




















3, 188- 
Se 


COPE, 


ION to 

INGHAM, 
fe) fontinalis, 
ator, Glass 
Sy Desmids, 
> Specimen: 
isms T, P, 
e. 
M Of £1 15 


i Hy 


Croscopical 
ers upon a 


lent imita- 


- Opticians 
[03 


ed for 


y letter to 
on Street, 


ILS. 
R, 


d., &c., 


S.W. 
and other 
lly large 
ind other 
noids and 


KS, 


‘0 Science 
sin 


lection of 


Fan. 13; 1887 | 


NATURE 


Ixxxii 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


MAGIC LANTERNS AND DISSOLVING VIEWS. 


A very Large Assortment of every Class kept in Stock by 





C. BAKER, 








244, 


HIGH HOLBORN, 


AT THE LOWEST PRICES. 


A Complete Set of the Finest Dissolving Views, at £7. 


Single Lantern, with Slides, from 6s. 6d. 


Sciopticon Lanterns for burning Mineral Oils, and many Thousands of very fine Slides, from 1s. 34. each. 
LANTERN SLIDES EXPRESSLY FOR HIRE ON MODERATE TERMS. 
Ca’alogues Free by Post on application. 





Son 


AND RA Y™MZEN T 


9 
(LEJEUNE AND PERKEN), 


MANL FA CTURE FOR 


THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES- 
101, HATTON GARDEN, LONDON, E.C. 








PRIZE MEDAL] EKLARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain, ] 


AWARDED 


LEWIS WRIGHT’S 
PROJECTION 


POLARISCOPE, 





Showing axes of Crystals, 


HEALTH 


n = Successors to 


Kl Gaadeleglldl] W. LADD & Co. 
BEAK ST., 
REGENT ST., W. 








&c., on a well illuminated 





and flat field. 


MAKERS ——— 


Catalogue per post 8d. 





JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MeLLor, Esq. It is mounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon's surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 


INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416, STRAND, W.C., 
AND 
E. G. WOOD, 
¥4, CHEAPSID SE, 


Catalogue of Astronomical Telescopes, &c., Post Free. 


>i hee 


~~" ~~ A ee 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. ‘ 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


E. C. 








MARVELLOUS MEMORY DISCOVERY — 
‘(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 


Classes. 
New Prospectus from Prof. LOISETTE, 37, New Oxford Street, London. 





W. P. COLLINS, SCIENCE BOOK- 


SELLER.—Secondhand and New. Specialty, Microscopy and Natural 
History. Catalogue and Monthly List free for Two Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157, Great 
Portland Street, Oxford Street, London, W. 





BOOKS (Secondhand), Miscellaneous, Re- 
mainders, & —C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 


‘THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. Barrett, J. W. Dovctas, W. W. Fowrer, M.A., 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Statnron, F.R.S. 


This Magazine, commenced in 1864. contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insect: 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. toVI. (strongly bound in cloth) may be obtained by purchaser 
the entire set to date, at the increased price of ros. each; the succeed 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1, Paternoster Row. 

N.B.—Communications, &¢., should be sent to the Editors at the ab: 

address. 


The volumes c 


EXHIBITION. 


f 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, 


F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 


With Illustrations, Demy 8vo, 14s. 


MACMILLAN & 


CO., LONDON. 





NEW WORK BY PROFESSOR MILNES ——— 


Ready This Day, with Numerous Illustrations, Crown 8vo, Ios. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By A. MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., 


Professor in the Victoria University ; 


Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. 


Assisted by C. HERBERT Hurst, Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


London: 


SMITH, ELDER, & CO., 15, Waterloo Place. 





No Boiier. 


No Explosion. 
No Danger. 
No Nuisance. 


_W.i. BAILEY & RES ORKS. SALFORD 


It requires no 
Skilled Labour, 
Little Attention, 
“Small Cost to Work. 


HESTER vECY 








THE , NEW LANTERN MICROSCOPE 
. OXYHYDROGEN OR Exectric LicuTt 
(Wright and Newton's Patent.) 


SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2.500 diams. Is also the most perfect projecting Micro 
Polariscope made. Particulars and Report of Royal Micro.copical Society 


on application 
NEWTON & CO., 
OpTIcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DescCRIPTION OF SCIENTIFIC AND PuysicaAL APPARATUS 
FoR Cot.ieces, Institutions, &c. SpeciaL OpricaL APPARATUS FOR 
Povariscory, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Fuil Illustrated C atalogues 6 Stamps. 
3, FLEET STRKE' r, LONDON. 


Just Published, free for Two Stamps. 


NATURAL HISTORY and SCIENTIFIC 
BOOK CIRCULAR, No. 79. Seventeenth Year of Publication, 
including many Recent Purchases: ORNITHOLOGY, Zoology; 


Mammals, Fishes, Reptiles. Botany, Geology, Mineralogy, and Pale- 
ont logy, Astronomy, and Physical Science. 


WILLIAM WESLEY & SON, 28, Essex Street, Strand, London. 





Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 


QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


J.& A. CHURCHILL. 





Just Published. 
Demy 8vo, cloth, pp. 40c, Coloured Maps, Price 15s. 


THE FLORA OF LEICESTERSHIRE, 
INCLUDING THE CRYTOGAMS. Gui for the potese ter 
Literary and Philosophical Society by F. MOTT, F.R.G.S Te 
COOPER, F.L.S., THOS. CARTER Li. me DP "ES M. FINCH. 
M.D., and C. W. COOPER, M.B. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London; 
and Edinburgh. 


— ‘New Book, Just Published, 3s. 6d. 
REV. F. G. JENYNS’ BOOK ON BEES: 





Their History, Habits, and Instincts. The First Principles of Modern 


Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. 


WELLS GARDNER, DARTON, & CO., Paternoster Buildings. 


HOT BATH IN FIVE MINUTES. 


EWART’S “ LIGHTNING” 
Boiling Water in 65 Seconds. GEYSER. 


EWART & SON, 346, Euston Road, London, N. W. 
Agents for PRICE’ S *‘ Chez Lui” Enamel, [499 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
fcom which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upward'. 
N.B.—These Collections obtained the Prize Medai, 1862. 








GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


BRYCE-WRIGHT, 
Mineralogist and Expert in Frecious Stones, 
204, REGENT STREET, LONDON, W 
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SUBSCRIPTIONS TO “NATURE.” 


el See ax & yk S kak ee 
ee oF ees es es oe 
Quarterly . me a 
To the United States, the Continent, &e. — 

$. 
Yearly . 2+ + see ‘i: mane Be 
Half-yearly i 
Quarterly . 


To India, China, and Japan :— : 


oaankr AAO KR 


Yearly . 2.22 ee eee . . 32 
Half-yearly ... ++. vie @ « » 
Quarterly . To. tae eS eee 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per _— after. 
Ss. 


ANAK 





One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . 
Halfa Page, ora Column. ..... 
Whole Page . rig 

Money Orders payeile ie MA CMILLAN & co. 
OFFICE: 29, BEDFoRD STREET, STRAND, W.C. 


Biavy of Societies 


LONDON 
THURSDAY, JaNvary 13. 
Rovat SociETY, at 4.30.—Supplemental Note on Polacanthus foxii— 
describing the Dorsal and some 3 of the Endoskeleton imperfectly 





known in 1881: J. W. Hulke. F.R.S.—The Reputed Suicide of | 
Scorpions : Prof. A. G. Bourne. —Seppienenery Note on the Values of | 


the Napierian Logarithms of 2, 3, 5, 7, and ro. and of the Modulus of 
Common Logarithms: Prof. J. C. Adams, F.R.S.—On the Crimson Line 
of Phosphorescent Alumina : W. Crookes, F.R.S. 


MATHEMATICAL SOCIETY, at 8.—Conjugate ** Tucker” Circles: R. Tucker. | 
Loxpon InsTITUTION, at 6.—Chemical Action, II.: Dr. C. Meymott | 


Ti dy. 
FRIDAY, Yer 14 


GeoweTricAL AssociaTION (A.1I.G.T.), at 2. —The Teaching of Modern | 
Geometry: Rev. G. Richardson.—The Modern Treatment of Maxima | 


and Minima: Rev. J. J. Milne.—Geometry from an Artist’s point of 
view: G. A. Storey. 

Roya, ASTRONOMICAL SOCIETY, at 8. 

NDAY, January 16. 

Sunpay LecTuRE Society, at 4. ~The Unity of Structure in the Human 
Body—an Essay in Anatomy ” (with oxy-hydrogen lantern illustrations) : 
Ernest A. Parkyn, M.A.Cantab. 

ONDA Y, JANUARY 17. 

RovaL GEOGRAPHICAL SociETY, at 8.30. 

LonDoNn er, at pans ny Wings, and Hands: Prof. W. H. 
Flower, F.R.S 

VICTORIA INSTITUTE, at 8.—New Assyrian Discoveries: W. St. C. Bos- 
cawen, F.R. Hist.Soc. 

TUESDAY, January 18. 
aes sICAL Society, at 8.30.—On the Fin of Ceratodus: G. B. Howes, 


C.M.Z.S.—On some Foraminifera from the Abrohlos Bank: Messrs. H. 
B. Brad ly, F.R.S., W. Kitchen Parker, F.R.S., and T. Rupert Jones, 
F.R 


Pay InstITUTION, at 3.—The Function of Respiration : Prof. Arthur 
Gamgee, M.D., F. R. S. 

Mippiesex NaTuURAL HisTorY AND Science Society, at 8.—On the 
Water in the Chalk beneath the London Clay in the London Basin: R. 
B. Hayward, F.R.S. 

InstiTuTION oF CiviL ENGINEERS, at 8.—The Use and Equipment of 
Engineering Laboratories : Prof. Alex. B. W. Kennedy. (Discussion.) 

WEDNESDAY, Janvary 10. 

RovaL METEOROLOGICAL Society, at 7.—On the Identity of Cloud 
Forms all over the World, and on the General Principles by which their 
Indications must be read; and On the Cloud to which the name “ Roll- 
a has been applied : Hon. Ralph Abercromby. —Annual General 

eeting, at 8 
ENTOMOLOGICAL Soctety, at 7.—Anniversary. 
THURSDAY, JANUARY 20. 

Rovat Society, at 4.30. 
LinnEAN Society, at 8.—Stimulation on Turgescent Vegetable Tissues : 
F. Darwin and A. Bateson. —Hydroids and Polyzoa of Mergui Archi- 
peo: Rev. T. Hincks.—Tissues of Sporophore in Mosses: J. R. 

aizey. 

CugmicaL Society, at 8.—Some New Silicon Compounds and their 
Derivatives—I. The Action of Silicon Tetrabromide on Thio-carbamide : 
J. Emerson Reynolds, F.R.S.—Derivatives of Chromo-organic Acids— 
1. Certain Chromoxalates : Emil A. Werner.—Remarks on Baeyer’s 
Paper “On the Constitution of Benzene: Dr. A. K. Miller. 
are parirerson, at 3-—Molecular Forces: Prof. A. W. Riicker, 


ay INsTITUTION, at 6.—Chemical Action, III.: Dr. C. Meymott 


idy. 
. FRIDAY, January 21. 
mea InstiTUTION, at 9.—The Probable Origin, the Total Amount, and 
Iw ¢ Possible Duration of the Sun’s Heat : Sir William Thomson, F.R.S. 
STITUTION oF CiviL ENGINEERS, at 7.30.—The Use of Cast Steel in 
omotive Construction : Alfred J. Hill. 











Y LAMP « 


PATENT 


Silico-Carbon Acidless 


BATTERY 


MICROSCOPIC work. 
Reduced price £3 15s. 


COXETER & SON,. 
4-6,Grafton St.,Gower St. 

J LONDON, W.C. 

ey A erty 


‘CHEMICAL "HANDICRAFT. 


RICE 4s. 7d. POS 


A OATALOGUE OF CHEMICAL appanarus, 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 














| JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


LONDON, W.C. 


J. H. STEWARD’S| 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence 


ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 








Sole Maker of the Bridgman Triple 
. re ae — Lantern and the Luke Bi-Uniail. 
School Lanterns from £1 tos. gr apangy sll Strand. 
The CELEBRATED COMPLETE SET, £2 15s., best value ever offered. 


Optician to ‘the British and Foreign Governments. 


| 406, 66, 456, Strand; 54, Cornhill, London. 


S.—Notes on Carcharodon rondeletii: Prof. T. Jeffery Parker, | 





MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS, 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES oF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14, Gardner Road, Tue 
Brook. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
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EPPS’S 


GRATEFUL—COMFORTING. 





Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 


WALKER’S iemeer GRAVITY BALANCE FOR ROCKS 
ND MINERALS. 


HOW & CO.’S onmame MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitch , Ob Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, ape, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. eac 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

The ACGRICULTURIST i is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Icish Markets of the week. 

Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
as one, ofthe best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 








Advertisers addressing themselves to Farmers will find the AGRICUL- | 


TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 
Offices—377, 

London, E. B.C. maa Orders iandenete to C. and R. ANDERSON. 


AN 





High Street, Edinburgh ; and 145, Queen Victoria Street, | 


YORK’S 4 
OPTICAL LANTERN SLIDES 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracinz Travel, eve ery bray 
of Sc.ence, &c., &c , and the much appreciated P »pular Recitatic ions, Mon 
Comic, and Temperance Tales illustrated by Life Models, the {olj, 

| are added to their seventeenth Annual Catalogue :— 

| Washington to the Yellowstone Park; Washinzton City: English 4: 

} Italian Lakes ; Venice; Algiers ; Holland; Burmah ; Channel [sla,: 
Norway; the Improved Comic Slips ; ; and the following from Life Model. 

| fiat must not Ring To-night,” and the popular Temperance },), 
** Little Tiz.’ oa 


Sold by all the Leading Opticians in the United Kingdom, thro, 
whom please order. 


YORK & SON, 


| 87, Lancaster Road, Notting Hill, London JW 





| Excellent Copies of the actual, natural Handwriting, , 
of Drawings, Music, even of elaborate Sketches, Pro, 
| grammes, Plans (up to Double-Elephant size), Shorthand, uf 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIS] 


| Very fluid ink, used with ordinary pen and paper. Auto-Circularsresem}), 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London,and 52, Princess Street, Manchester. 


VAN 


| 





——— 


INFALLIBLE 
REMEDY 


HOLLOWAYS OINTMENT § 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 


ULCERS, If effectually rubbed on the Neck and Chest, it cures 


HOUTEN’S 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for pure soluble ( Or O A 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | 


initia sesehouiy Minh, is the best and although a little de:ra 
really the cheapest in the end. 





JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals——Botanical News.— | 
Proceedings of Societies. 
Price rs. 3¢@. Subscription for One Year, payable in advance, 12s. 


WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


The British Medicai Journal says:—‘‘‘Van Hovten’s Cocoa” 
is admirable. In flavourit is perfect, and it is so pure, well prepared, a 


&e. &e. 





London : | J rich,” 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER. 


THOMAS HENRY HUXLEY. WILLIAM HARVEY. 
CHARLES DARWIN, SIR GEORGE B, AIRY. 


JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES, JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE., JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE, 


ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 
SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 
HERMANN L, F. HELMHOLTZ. JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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MESSRS. 


MACMILLAN & GO.S SCIENTIFIG WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 


TEXT-BOOK OF GEOLOGY. By Arcn. Gerke, 


LL.D., F.R.S., Director-General of the Geological Survey of Great | 
Britain and Ireland, and Director of the Museum of Practical Geology, | 


London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Fifth Thousand. Revisedand Enlarged. 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. By the same 


Author. With upwards of 200 New IIlustrations. Crown 8vo. ros. 6d: 


PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythe same Author. With numerous Illustrations. 
Fcap. 8vo. 4s.6d. (Questions, 1s. 6d.) 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same Author. With numerous Illustrations. New Edition. With 
Questions. 18mo. 1S. (Science Primers. 

OUTLINES OF FIELD GEOLOGY. By the 


same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition. 18mo. 1s. 
| Science Primers. 
A TREATISE ON ORE DEPOSITS. By J. ArrHuR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
I’Ecole des Mines, Paris ; Author of *‘ A Manual of Metallurgy,’’ ‘“‘ The 
Mining and Metallurgy of Gold and Siliver,’? &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 


CLASS-BOOK OF GEOGRAPHY. 
CLARKE, M.A., F.G.S., F.R.S. 
Coloured Maps. Fcap.8vo. 3s. 


By C. B. 


A SHORT GEOGRAPHY OF THE BRITISH | 


ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 39. 6d. 


A PRIMER OF GEOGRAPHY. By Sir GEorcE 


GROVE, D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 


lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. | - 
PRIMER OF LOGIC. By W. STanLey JEvons, 


5S. 


HISTORY. 
SHORT HISTORY OF THE’ ENGLISH 


PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late | 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, | 


Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
121st ‘l housand. 


ANALYSIS OF ENGLISH HISTORY, based on | 


Green’s ‘‘Short History of the English People.” By C. W.A. TAIT. 
M.A., Assistant Master, Clifton College. Crown8vo. 3s. 6d. 


GENERAL SKETCH OF EUROPEAN HIS- 
JORY, By EDWARD A. FREEMAN, D.C.L. New Edition, 
sg ane eR, with Chronological Table, Maps, and Index. 

mo. 38. 6d. 

HISTORY OF ENGLAND. By EpituH Tuomp- 
— — Edition, revised and enlarged,fwith Coloured Maps. 
18mo. 2s, 6d. 

OUR NATIONAL INSTITUTIONS. 


Sketch for Schools) By ANNA BUCKLAND. 18mo. 1s. 


POLITICAL ECONOMY. 
THE PRINCIPLES OF POLITICAL ECONOMY. 


By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of *’Lhe Methods of Ethics.” 8vo, 16s. 


New Edition, with Eighteen | 


A Short 


POLITICAL ECONOM Y—continued. 


A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised 
with a chapter on ‘ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 128. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph. D., Author of ‘‘ Money,”’ ‘‘ Money in its Relation to Trade,” 
&c. 8vo. ros. 6d. 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,”’ ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 

POLITICAL ECONOMY FOR BEGINNERS. By 
Sanne ee New Edition. With Questions, &c. Feap. 8vo. 
2s. 6d. 

THE ECONOMICS OF INDUSTRY. By Pro- 
wap A. MARSHALL and MARY P. MARSHALL. Feap. 8vo. 
2s. 6d. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 
1s. [Science Primers. 


MENTAL AND MORAL. PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A. LL.D., &c. Third Edition. 
8vo. 14s. A Supplement to the Second Edition, containing all the 
important Additions and Alterations in the Third Edition. Demy &8vo. 
6s 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., &c. Crown8vo. 3s. 6d. 


| THE ELEMENTS OF THE PSYCHOLOGY OF 


COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 


STUDIES IN DEDUCTIVE LOGIC. By the late 
=e op se JEVONS, LL.D., M.A., F.R.S. Second Edition. 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., M.A., F.R.S. 
New Edition. With numerous Illustrations. Feap. 8vo. 3s. 6d. 


| A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 


THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Dacca College. Second 
Edition. Globe8vo. 4s. 6d. 


LL.D., M.A., F.R.S. New Edition. 18mo. rs. 


[Science Primers 


CRITIQUE OF PURE REASON. By IMMaNnvuEL 


KANT. In commemoration of the Centenary of its first Publication 
Translated into English by F. Max MOLLER. With an Historical 
Introduction by Lupwic Notrf. Twovols. Demy 8vo._ 16s. each. 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic Noire; &c. 
Vol. Il. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason,” the 
Times says :—‘‘ Through this translation Kant’s work has for the first time 
become international—the common property of the whole world.” 


AGRICULTURE, 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Lettfaden fiir die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 


| ELEMENTARY LESSONS IN THE SCIENCE 


OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 
Feap. 8vo. 35. 6d. 

FIELD AND GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi. Ry WORTHINGTON G 
SMI1H, F.L.S. Feap. 8vo. 4s. 6d. 


MACMILLAN & CO., LONDON. 
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WATSON & SONS’ NEW HISTOLOGICAL MICROSCOPE. 


AWARDED GOLD MEDAL, LIVERPOOL EXHIBITION, Igg¢. 

A thoroughly first-rate Microscope at an ex. 

ga ae tremely moderate price, It-is mounted on an 
exceedingly firm brass foot, has sliding body for 
coarse adjustment, draw-tube, plane and concave 
mirrors, tube fitting of universal size for under- 
stage apparatus, with special arrangement for 
oblique illumination, set of diaphragms, with 
pin-hole stop, and is fitted with WATson & 











FREE ON APPLICATION. 









ILLUSTRATED CATALOGUE 











































Son’s. improved form of. fine adjustment, as 

supplied to their best instruments, which is per- 

{ oF fectly free from all a motion, 

i even when working with the highest 

1 MICROSCOPES , powers, and permits of the greatest 

2». possible delicacy of adjustment. The 

AND entire instrument is finished 

; in the very best manner, and 

A PP ARA T U ~ is unequalled in value at the 

| ° price. N 
I 

Microscope as illustrated, 

: my with “C” eye-piece, } and 

Classified List of 40,000 1 inch first-class English ob- 
: jectives, giving a range of N 


First-class Microscopic — qupliicaiian foam 75 to 700 
Objects. 2 


‘ , diameters, in mahogany cabi- 
4 f net, price ° 
eileen as fa £4 15s. Od. 
W. WATSON & SONS, Opticians to 















» 
H.M. Government, 
313 HIGH HOLBORN, LONDON, W.C. _EstaBLisHep 1837. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. $99, von. 36). 





15 CENTS 


[PRICE 








Registered a asa stitial at the Guneal Post Office) 


R. & J. BECK’S 
MICROSCOPE, 


“THE STAR.” 


PRICES, 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


ea he 


Stand, with 1-in. and }-in. 
Object-glasses ... ... ... 9 3 0 


Stand, with 2 Eye-pieces, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... wa 440 

Full Descriptive Pamphlet sent on 

Application to 


R.&J. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL, 


International Inventions Exhibition, 1885. 


NEW MICROSCOPIC ATTACHMENT FOR LANTERNS 
(NEWTON’S PATENT), 


(Suitable for any Lantern) 
Shows ordinary 3 X 1 Micro- 
scopic Objects 8 feet in dia- 
meter with Lime-light, _ bril- 
liantly illuminated, and sharply 
m defined to the edge 
Any ordinary Microscope Ob- 
jectives may be used with it. 
Every hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Willshow 
transverse striations in Trachea 
of Dytiscus, spiral formation of 
Y Blowfly’s Tongue, &c., &c. 
Complete with Sub- stage Con- 
denser, and Double Achromatic 
Objective. Rotating Diaphragm, 
Rack Adjustment for iiitiets the Best Workmanship throughout. 94g, 
Can be seen at work by intending Purchasers at 3, Fieet Street. 

For Particulars of Newton’s Patent Magic Lanterns, Scientific and other 
Slides, Pols ariscopes, Microscopes, and Micro- Polariscopes for Screen Pro- 
jection, Optics] and Electric Lanterns, see Catalogue of Projection 
Apparatus, Four Stamps. SitverR Mepat InvenTIoNS EXuIBiTIon, 1885. 





NEWTON & CO., 3, Fleet Street, London, E.C., 


Opticians to the Queen a Government, Makers of every Sesatetien of 
Scientific and Physical Apparatus for Colleges, &c. Special Apparatus 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 


Full lilustrated Catalogues 6 Stantps. 


THURSDAY, JANU. ARY 20, 


| 
| 
| 
| 


} 
| 
} 
| 





Jor a week. 


THE NEW 


| SELF- REGISTERING ANEROID BAROMETER, 








This instrument has neither a spring nor cl he motive power of the 
Barometer is obtained fr« seven vacuum-¢ 
It will re gister autor 


d ay clock mk tion contain 


). by means of an eight- 
1 the drum, the fl ‘ tions of the Barometer 
pe illustr. ate d description sent post free 

A new and greatly improved diagram has j t been prepared at the 
suggestion of Mr. LATIMER CLarK, C.E. A supply of these diagrams for 
a year will be sent with each instrument. 


PRICE £6 0s. 0d. 
JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


Negretti & Zambra’s New Year Presents. 


00 


L.. 


USEFUL AND 
ORNAMENTA 


LADIES’ IVORY OPERA GLASS, 

Gilt Mounted, with Engraved Monogram. Prices from Ls 12s 6d. 
Gentlemen’s Leather-covered Field Glass, 
With Monogram in Pierced Silver, Price from £2 15s. 

Opera G lasses mounted in Aluminium, bg mg He. or Pearl. Barometers. 
Binoculars, Microscopes, Telescopes, Magic Lanterns, &c., of every 
desc ~ 00 To 
Illustrated Price Lists posted free to all parts of the World 


scrmmNEGRETT AND OPTICIANS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
3ranches :— 

45, Cornhill; 122, Regent Street ; Photographic Studio, Crystal Palace. 
Negretti and Zambra’s Ilustrated Catalogue of Meteorological, Optical 
‘Nautical, and Surveying Instruments, 1200 E ngravings, price 5s. 6d. 
Telephone No. 6523. Telegraphic Address : Negretti, London. 
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ELECTRICAL ENGINEERING. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Courses of Technical Instructi« » 
tion Road, S.W., are en to persons 
ELEC rRIC AL ‘ENGINI ERING. 
direction of Prof. AYRTON, F.R-S., 
the Laboratories and Dyt namo-Room. F< or particulars apply at Exhibition 
Road, S.W., or at Gresham College, London, 

PHILIP MAGNUS, Director and Secretary. 


DYNAMO-ELECTRIC MACHINERY. 


A Special Course of PRACTICAL DEMONSTRATIONS in the 
TESTING of “~ POWER and EFFICIENCY of DYNAMOS and 
MOTORS wi » given by Prof. AYRTON, F.R.S., at the 
INSTITU TION f the CITY and GUILDS of LONDON INSTITUTE, 
commencing on FRIDAY, February 4, at 5 p.m. 
£1 118. €d., or to Registered Teachers of the Institute 15s. 
apply at Exhibition Road, S.W., or at Gresham College, London, E.C. 


PHILIP MAGNUS, Directer and Secretary. 


at the Central Institution, Exhi 

esirous of studying any ey cf | 
The Instructio 
comprises Lectures and Practice in 





CHEMISTRY THE ALKALOIDS, ETC. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


F.R.S.. will c 


OF 


Prof. ARMSTRONG, 
Lectures on MONDAY 
INSTITUTION, 


ymmence a Course of about Twenty 
NEXT, January 24, 1887, at the CENTRAL 
Exhibition Road, S.W., on the CHEMISTRY 
NITROGEN and its COMPOUNDS, with Special Reference to Recent 
Investigations of the ALKALOIDS, ALBUMENOIDS, &c. The Lec- 
tures will be given at 5 p.m. on MONDAYS and WEDNESDAYS. Fee 
for the Course, £1 1s. 


oi 


PHILIP MAGNUS, Director and Secretary. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
tition in OCTUBER 18 

Special C lasses 2s are he le { ‘throughout the Year for the “PRELIMIN. ARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
University of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students, entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GeorGe RENDLE. W. M. ORD, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
UNIVERSITY LONDON, PRELIMINARY SCIENTIFIC 
M.B.) EXAMINATION, 

Instruction is given in all the subjects of the above Examination at 
GUY'S HOSP [TAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. The Class is not confined to Students 


of the Hospital. 
For further particulars, apy 
E. 





OF 


ly to the Dean, Guy's Hospital, Southwark 


A FRENCH GENTLEMAN, with First- 


rate Scholastic Recommer dations, has a French Class for Army Pupils 
at 2, Colville Gardens, Bayswater. He and his wife also receive as 
AB two or three Young Mén who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head- Master. 


UNIVERSITY CORRESPONDENCE 


CLASSES. - Science Students, living in the country or in London, and 
wishing for assistance by correspondence or orally in any branch of 
Science, Elementary or Advanced, can obtain it from the Science ‘Tutors 
of the U niversity Correspondence Classes, Students can, if they desire 
it, be prepared for the B.Sc. of the London University. Very successful. 

Terms moderate.—Secretary, Mr. E. S. Weymoutru, M.A. (Lond.) 
Christchurch Road, Brondest bury, London, N.W. 


MARVELLOUS MEMORY DISCOVERY 


(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. 











sreat inducements to Correspondence 
asses. 


New Prospectus from Prof. LOISETTE, 37, New Oxford Street, London. 


| 
| 
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m, under the gene ral | 


CENTRAL | 


Fee for the Course | 
For particulars | 





| Vesuvian Minerals, Eskdale Crustacea, and rare 
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LIVING SPECIMENS FOR THE MIGROSCK PE, 


GOLD MEDAL awarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMIN NGHAM, 


Who last week sent to his Subscribers Coryne pusilla, with draw 
description. He also sent out Clava squamata, Trout Ova and 

glob atc rr, Brachionus pala, Triarthra longiseta, Glass Larva, Entom 
Des smid is, Difflugia; also Hydra, Ameeba, Vorticella, Crayfish, and 
Specimens for (Huxley and Martin’s) Biological Laboratory work. 

‘Weekly Announcements will be made inthis place of Organisms T, 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT, 


The name of this Cement, admitted to be the best for Micresc l 
Work, has been registered, and is now labelled in White Letters u a 
Brown Ground. 

Purchasers should see that they are not deceived by fraudulent 
tions. 

Price rs. per bottle, with full instructions for use, from most Opt'cians, 

Post free for 1s. 3¢. from 


EDWARD WARD, 249, Oxford Street, Manchester. 


ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &e., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


ReceNTLY RecEIVED :—Fine Quartz Catseyes, Rubies, pink and 
Sapphires, Wheal Alfred Pyromo rphite, groups of exceptionally 
Crystals of Barytes, well-crystallised Anorthite, Meionite, and 

American Crinoids 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, E.C. 


“MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14, Gardner Road, Tue 
Breok. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
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Sale by Auction. 


_— | ALGEBRA 


NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will Sell by Auction, | An Elementary Text-Book 


at his Great Rooms, 38 King Street, Covent Garden, on FRIDAY, | I 
‘ - FOR THI 
January 21, at half- past 12 precisely, British E —e and Foreign Lepido- 


tera, int nding the C lections formed by Mr. A.M Mr. G 

Sg a gyrate Sep pe mg et “Higher Classes of Secondary Schools and for Colleges. 
comprising several rar ties from Mr. Pari 2y, of Cante cg also, Bi . 

skins from South Africa, and other Natural History Specimens, Ento- PART Ls 


1ological Books, Cabinets, &c. ; 
By GEO. CHRYSTAL, M.A., 


Late Fellow and Lecturer, Corpus Christi ( ge, Cambridge ; and Professor 
of Mathematics tn the 1 versity of I nburgh 








On view the Day prior from 2 till and Morning of Sale, and Catalogues 


“ NATURE. ‘i Vols. ‘XIX-XXX!I., almost Edinburgh: ADAM & CHARLES BLACK. 


= Fe eprgemanenma PROPER YES UP” MATTER 


»MBE, Stanley Vi la, Grantham. 
Now Ready, Part XXXVI., Demy » Price 35. 6a } 
ees sige Rea By P. G. TAIT, M.A., Sec.R.3.E., 
BRAIN: | ete Fellow of St. Peter’s College, Cambridge, Professor: 
A JOURNAL OF NEUROLOGY. of Natural Philosophy in the University of E dis burgh, 
EDITORIAL COMMITTEE : ConTENTS :—Introductory Some Hypotheses as t¢ > Ultimate Struc 
J.C. BUCKNILL, M.D., F.R.S., THOMAS BUZZARD, M.D ture of Matter ges 3 acealelbet seo cm maaggt Sac eo toby a 
“'P.R.C.P., SIR |. CRICHTON-BROWNE, M.D., F.R.S., DAVID egy See ier a , Feil eee 
FERRIER, M.D., F.R.S., J. HUGHLINGS-J ACKSON, kd RoE oe z eases pen 2 9 Bs 
M.D., F.R.S., and JAMES ROSS, M.D., F.R.C.P. —Cumeeliiing 3 ldity of Soli hesion rand ¢ Capillariry.— 
ActinG Ep!Tor: Diffusion, Osmose, Transpiration, Viscosity, &c.— gation of Particles. 
A. bE WATTEVILLE, M.A., M.D., B.S« 





Contents. 
ORIGINAL ARTICLES = 
Rotation of the Great Brai n. By Alex. Hill, M.A., M D. 
Some of the Relationships between Epi'epsy and Insanity. By C. H. w 50.5 
Savage, M.D., F.R.C.P. Edinburgh 
On Pseudo-Tabes from Arsenical Poiso ling th a Consideration of the an 
Pathology of Arsenical Paralysis. By Charl es L. Dana, A.M., M.D., ; ed. 
Coma By Cl . Demy 8vo, cluth, pp. goc, Coloured Maps, Price 15s. 
A Contribu tion to the Patt ology reams and of Hysterical Paralysis. THE FLORA OF riety sacle pete nay ye 


By Ch. Féré, M.D. } 

. , poate : = INCLUDING THI ee mpi . Leicester 
zes in } s t ‘ € Limbs th Biblio- 
nges in Nervous System after A itat Limbs, with Bibli premier yt , _™M 'E R.G.S., 


yand Recent Case. By Ernest J » M.D. (London) | S, ; 
of Injury to the Cervical Region of the Spinal Cord. By William | ~ E R, By Ls y %. HOS, “EAR 1 : R, se EMI iNeu, 
rburn, M.D., B.S. (Lond)., F.R.C.S. | er COOPER, 
‘Cas: of Oph ithalmopleg ia, complica ee various other | WILLIAMS & NORGATE, 14 Henrietta et, Covent Garden, London ; 
f the Nervous System.” By J. S. Br ,M. D., F.R.S. a 1 ir 








| 
| 
| 
| 


A = ase of Hystero-E pilept id’ Attacks, with Convulsions 
cal Irritation of the Skin. By G. Parker, M.D 
A es use illustrating the Differential Diagnosis of Tumour of the Cord 
and Tumour of the Cauda Equina. By James Oliver, M.B., F.R.S i . the overy of their abso- 
(Edin.). i ir the n le tary principles of Physical Science, 
ABSTRACTS OF BriTIsH AND ForgIGN JouRNALS— | and that t they do know they know al! wrong.—29, Paternoster: 
Wunl y»phische Studien. By J. McCattell. | Row. 1d. 
tracts of Papers on Nervou; Diseases publis n St. Thomas's H 


og oe x 5 to 1884 (Vols. VI. to XIV. inclusive). By W. LATITUDES and LONGITUDES and 
adden (Lon _ —* > ‘ a 

We ap hal on a Peculiar Group of Symp toms—Rumy f on Syphilis, In- SOLAR. “ URSES, to get her ‘ : asligressee * ae Highly Finished 

fantile Paralysis, and Cerebellar Atrophy—Schulz on Aphasia, cx n MAP os tn by ORLD, ged nsec tr vba oy go mao a only correct 

a, Spinal Sarcoma, and Petanus. By W. y Dodds M.D. principle ever published or procurat 2s. 6d. to Epitor, Cosmos 

w: a Report of a slight Outbreak of Epidemic Ce spinal Moni in- House, Balham, Surrey. 

tis, with Notes of Six Cases—Middle n the I ry seudo- | — 

hype srtrophic a ar Pa th Remarks ona so-called Degene- Ww. P. Pp. ~ COLLINS. SCIEN Cex, BOOK- 
tion of the Nervous Syst em—Beev ron Three Cases illustrating the ol ar Mew Soecake. i iN: 

L ecueation of Motor Cent res in the Brachial Enlargement the SELLER.—Secondhand and ae te “ srocneny ane nee 

History. Cc atalogue and Monthly List f for Two Stamps. Libraries 


Spinal Cord—Vost on a Case of Tubercular Tumour of the Cerebellut 
e ia euuim. > 2 urchased or aker c —157 
By J. A. Ormerod, M.D. and Parcels of Books mn rcha r taken in exc hange.—157 Great 


Portland Street, Oxf Street, ndon, W. 


| FATAL GAP. in Bsxaganidhb cadens LITERA- 


ol ak on a Case of Bilateral Paralysis of the Spinal Accessory Nerve— ‘ 
ghes Bennett on Loc motor Ataxy, without Disease of the Posterior 
Col umns of the Spinal Cord ; and ona Case of Cerebral Tumour. the BOOKS “(Secondhand), Miscellaneous, Re- 
rgical Treatment by Rickman J, Godlee. By J. F. Pringle, M.D. ainders, - HERBERT, English and Foreign Bookseller, 319 


MACMILLAN & CO.. LONDON oswe! 1, London, E.C. Catalog ree on receipt of two stamps. 


Libraries, Old Books, and Parchments purchased. 


‘ = " Crown 8vo, pp. 200, 25 4 ae 
BEST BLACK INK KNOWN. OUR MORALITY AND THE MORAL 
DRAPER’S INK (DICHROIC). QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 


in King’s College, London. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. J.& A. CHURCHILL 
— ng becomes a pleasure when this Ink is used. It has been adopted by : ia On the rst of every Month 
the principal Banks, Public Offices, and Railway Companies throughout - , er 
Ireland. JOURNAL OF BOTANY, 
It writes almost instantly full Black. | Flows easily from the Pen BRITISH AND FOREIGN. 
Does not corrode Steel Pens. Blotting-paper may be applied at the Edited by James Britten, F.L.S., British Museum 
Iscleanly to use, and not liable to Blot.}_ moment of writing. ye 


ContTENTS :—Original Articles by leading Botanists.—Extracts, and 
obtained in London, through Messrs. Barciay & Sons, Farring- Notices of Books a Memoirs.—Articles in Journals.—Botanical News.— 
et; W. Epwarps, Old Change; F. Newsery & Sons, Newgate | Proceedings of Societies. 

Street ; and to be had of all Stationers. Price 1s. 3¢. Subscription for One Year, payable in advance, 12s 


BEWLEY & DRAPER (Limited), Dublin. London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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GEORGE BELL AND SONS’ 


BOOKS. 





CAMBRIDGE MATHEMATICAL SERIES. IN CROWN 68vo. 
To those recently added an asterisk is prefixed. 
*ARITHMETIC. By C. PENDLEBURY, M.A., F.R.A.S., 

Senior Mathematical Master of St. Paul’s School. 4s. 6d 
ALGEBRA.—Choice and Chance. An _ Elementary 
Treatise on Permutations, Combinations, and Probability, with 640 
Exercises.) By W. A. WHITWORTH, M.A., Fellow of St. John’s 
College, Cambridge. Fourth Edition, Revised and Enlarged. 6s. 


*EUCLID.—Books I.-VI., and Part of Books XI. and | 


XII., Newly Translated from the Greek Text, with Supplementary 
Propositions, Chapters on Modern Geometry, and numerous Exercises. 
By HORACE DEIGHTON, M.A., Head Master of Harrison College, 
Barbadoes. 4s 6d 


EUCLID.—Exercises on Euclid and in Modern Geo- | 


metry, containing Applications of the Principles and Processes of | 


Modern Pure Geometry. By J. McDOWELL, M.A., F.R.A.S 
Third Edition, Revised. 6s. 
TRIGONOMETRY, Introduction to Plane. 
Rev. T. G. VYVYAN, M.A., Mathematical Master of Charterhouse. 
Third Edition, Revised and Augmented. 3s. 6¢ 
CONICS, the Elementary Geometry of. By C. TAYLOR, 
D.D., Master of St. John’s College, Vice-Chancellor at Cambridge 
University. Fourth Edition, Revised and Enlarged. 4s. 6d. 


CONIC SECTIONS. An Elementary Treatise. By 


H. G. WILLIS, M.A., Clare College, Cambridge, Assistant Master ot 


g Manchester Grammar School. 7s. 6d. 
SOLID GEOMETRY, an Elementary Treatise on. By 
. STEADMAN ALDIS, M.A., Trinity College, Cambridge, Profes- 
sor a Mathematics in the ‘University College, Auckland, N.Z. Third 
Edition, Revised. 6s. : 
*GEOMETRICAL OPTICS, an Elementary Treatise 
on. By W.S. ALDIS, M.A. Second Edition, Revised. 45. 
RIGID DYNAMICS, an Introductory Treatise on. By 
A W. STEADMAN ALDIS, M.A. 4s. 
ELEMENTARY DYNAMICS for the Use of Colleges 
be Schools. By WILLIAM GARNETT, M.A., Principal of the 
College of Physical Science, Newcastle-upon- Tyne. 4th Edition, 
Revised. 6s. 
DY NAMICS, a Treatise on. By W. H. BESANT, D.Sc., 
R.S. 7s. 6d. 
HEAT, an Elementary Treatise on. By WILLIAM 
GA ARNETT, M.A. Fourth Edition, Revised and Enlarged. 3s. €d. 
2 ee : i/m the press. 
HYDROMECHANICS, a Treatise on. By W. H. 
BESANT, D.Sc., F.R.S. Fourth Edition, Revised and Enlarged. 
Part I. Hydrost: atics. 55. 
MECHANICS, a Collection of Problems in Elementary. 
By W. WALTON, M.A. Second Edition, Revised. 6s. 


London : 


By the 


A NEW TEXT-BOOK OF GEOLOGY. 


| THE STUDENT’S HAND-BOOK of HIS. 


TORICAL GEOLOGY. By A. J. JUKES-BROWNE, B.A, 
F.G.S., of the Geological Survey of England and Wales. With 
numerous Diagrams and Illustrations. Small Post 8vo, 6s. Uniform 
in size and price with the same Author’s ‘‘ Physical Geology.” 
** Here, and generally, the book is well up to date. Will prove a 
most useful book.” —Prof. A. H. Green in Natu RE. 
‘*A thoroughly good practical text-book.” —Scotsman. 
“It is long since we came across so comprehensive a work, so wel 
arranged, and so sensibly illustrated.” —Schoolmaster. 


A J 


BOT. A 
THE BOTANIST’S POCKET-BOOK. 
Containing in a tabulated form the Chief Characteristics of British 
Plants, with the Botanical Names, Soil or Situation, Colour, Growth, 
and Time of Flowering of ag 4 Plant, arranged under its own order 
with a Copious Index. By W. HAYWARD. Fifth Edition, with 
new Appendix. Crown 8vo, limp nee 4s. 6d. 


CHEMISTRY. 
EXPERIMENTAL CHEMISTRY, founded 


on the work of Dr. J. AA STOCKHARDT. A Hand-book for the Study 
of the Science by Simple Experiments. New Edition, Revised. Py 
C. W. HEATON, F.I.C., F.C.S., Lecturer on Chemistry i in the Medica! 
School of Charing Cross Hospital Small Post 8vo, 5s. 


TECHNOLOGICAL HAND- BOOKS. 
Edited by H. TRUEMAN WOOD, B.A., Secretary to the S« ciety of Arts 
A Series of Technical Manuals specially adapted for Candidates in the 

Examinations of the City Guilds Institute. In Small Post 8vo. 

DYEING AND TISSUE- a By 
WILLIAM CROOKES, F.R.S.. V.P. 

GLASS MANUFACTURE. ‘ Introductory 
ESSAY, by H. Powe t, B.A. (Whitefriars Glass, Works); SHEE 
GL ASS, by Henry CHANCE, M.A. (Chance Bros., Birmingham); 
PLATE GLASS, by H. G. Har ris, Assoc. Memb.Inst.C.E. 3s. 6d. 

COTTON MANUFACTURE: its Develop- 
MENT, PRINCIPLES, and PRACTICE, with Appendix on Steam 
Boilers ‘and Engines. By R. MARSDEN, ed of the Textil 
Manufacturer. Second Edition, Revised. 


6s. 6¢ 
COAL-TAR COLOURS, the CHEMISTRY 


OF. With Special Reference to their Application to Dyeing, &c. By 





Dr. R. BENEDIKT, Professor of Chemistry in the University of 


Vienna. Translated from the German by E. Knecut, Ph.D., Head 
Master of the Chemistry and Dyeing Department in the Technical 
College, Bradford. 5s. 

Others preparing. 


GEORGE BELL & SONS, York Street, Covent Garden. 





NEW WORK BY PROFESSOR MILNES MARSHALL. 


Ready This Day, with Numerous Ullustrations, Crown 8vo, Ios. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By A. MILNES MARSHALL, M.D., 


D.Sc., M.A., F.R.S., 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. 
Assisted by C. HERBERT Hurst, Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


London : 


SMITH, ELDER, & CO., 


15, Waterloo Place. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





No Boiler. 
No Explosion. 





No Danger. 





No Nuisance. 


W.H. BAILEY & bd » Aaa vopts Sat SACFORD 


It requires no 
Skilled Labour, 
Little Attention, 
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SUBSCRIPTIONS 20 *RATURE..” 
«ese 
.14 
7 


Yearly .- se ee ee eee 
Half-yearly . 2. + + + ee ee eee 
warterly . 2 2 + + ee ee ew ew 
o the United States, the Continent, &c. :— 
Yearly . +--+ +++ 
Half-yearly . - - - 
Quarterly ee a eee 
» India, China, and Japan :— 


onNaDR ADO 


s. 
gs 
; . . 16 
5 ae e e 


Yearly . ++ 
Half-yearly 
Quarterly . 2. 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


s 
.o 18 


AAAK 


One-Eighth Page, or Quarter Column. . 

Quarter Page, or Halfa Column. . 

Half a Page, ora Column... . 

NO IRS 5c ck eho, Bee, os ina 
Money Orders payableto MACMILLAN & CO. 

OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 


Biavy of Societies 
LONDON 
THURSDAY, JANvuarY 20. 

RovaL SOCIETY, at 4.30.—Some Anomalies in the Winds of Northern 
India and their Relation to the Distribution of Barometric Pressure : S. 
A. Hill.—Evaporation and Dissociation, Part V. ; A Study of the Thermal 
Properties of Methyl Alcohol: Prof. Ramsay and Dr. Young.—Further 
Discussion of the Sunspot Observations made at South Kensington ; J. 
N. Lockyer, F.R.S. ’ 

LinnEAN SociETY, at 8.—Stimulation on Turgescent Vegetable Tissues: 
F. Darwin and A. Bateson.—Hydroids and Polyzoa of Mergui Archi- 
pelago: Rev. T. Hincks.—Tissues of Sporophore in Mosses: J. R. 
Vaizey. 

CuemicaL Society, at 8.—Some New Silicon Compounds and their 
Derivatives—I. The Action of Silicon Tetrabromide on Thio-carbamide : 
J. Emerson Reynolds, F.R.S.—Derivatives of Chromo-organic Acids— 
I. Certain Chromoxalates: Emil A. Werner.—Remarks on Baeyer’s 
Paper “On the Constitution of Benzene: Dr. A. K. Miller. 

RovaL INSTITUTION, at 3.—Molecular Forces: Prof. A. W. Riicker, 
M.A., F.R.S. 

Loxoon INSTITUTION, at 6.—Chemical Action, III.: Dr. C. Meymott 


Tidy. 
FRIDAY, JANUARY 21. 
Society oF ARTS, at 8.—The Upper Oxus: Trelawney Saunders. 
InstITUTION OF CivIL ENGINEERS, at 7.30.—The Use of Cast Steel in 
Locomotive Construction : Alfred J. Hill. 
RovaL INSTITUTION, at 9.—The Probable Origin, the Total Amount, and 
the Possible Duration of the Sun’s Heat : Sir William Thomson, F.R.S. 


SATURDAY, JANvary 22. 
PuysicaL SocieTy, at 3.—On the Permanent and Temporary Effects on 





some of the Physical Properties of Iron produced by raising the Tempera- | 
ture to 100° C. : Herbert Tomlinson.—On some New Measuring Instru- | 


ments used in testing Materials : Prof. Unwin, F.R.S. 

RovaL INSTITUTION, at 3.—Modern Composers of Classical Song—Liszt 
(with Vocal Ulustrations) : Carl Armbruster. 

: _ SUNDAY, January 23. 

Sunpay Lecture Society, at 4.—Jean Jacques Rousseau; his Influence 
on Modern Thought : Mrs. Frederika Macdonald. 

MONDAY, January 24. 
Loxvon InsTITUTION, at 5.—Elements of Biology, VI.: Prof. E. Ray 


Lankester. 
TUESDAY, January 25. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—Anniversary Meeting. 
INSTITUTION OF CiviL ENGINEERS, at 8. 
PHOTOGRAPHIC SOCIETY, at 8. 
RovaL INSTITUTION, at 3.—The Function of Respiration: Prof. Arthur 
Gamgee, M.D., F.R.S. 
f WEDNESDAY, January 26. 
GkoLocicat Society, at 8.—On the Correlation of the Upper Jurassic 
Rocks of the Jura with those of England: Thomas Roberts.—The 
Physical History of the Bagshot Beds of the London Basin; Rev. A. 


Irving. 
THURSDAY, Janvary 27. 
Rovat Society, at 4.30. ‘ : 
SOCIETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Telephonic 
Investigations : Prof. Silvanus P. Thompson. 
ATHENZUM Society, at 8. 
ERS STITUTION, at 3.—Molecular Forces: Prof. A. W. Riicker 


FRIDAY, Janvary 28. 
9-—The Pineal Eye in Lizards: W. Baldwin 


R SATURDAY, Janvary 29. 
pees InstiTUTION, at 3.—Modern Composers of Classical Song— 
obert Franz (with Vocal Illustrations): Carl Armbruster. 


RovaL INSTITUTION, at 
Spencer, 





PATENT 


Silico-Carbon Acidless 
BATTERY 


MICROSCOPIC work. 
Reduced price £3 15s. 


COXETER & SON, 


J 4-6Grafton St.,GowerSt., 
LONDON, W.C. 


SECOND EDITION, 

















GRIFFIN’S 
‘CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


L LUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET; 
LONDON. W.C. 


— 


J. H. STEWARD’S 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence- 
ILLUSTRATED CATALOGUES 


Gratis Post Free to all parts of the 
Jorld. 
Sole Maker of the Bridgman Trifle 
Lantern and the Luke Bi-Unial. 


School Lanterns from £1 ros Show-Room—406"Strand. 











The CELEBRATED COMPLETE SET, £2 15s., best value ever offered 


Optician to the British and Foreign Governments. 
406, 66, 456, Strand; 54 Cornhill, London. 
SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 





Gsological Collectionsespecially adapted for Teaching assupplied to Science 


and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON: 
Established 27 Years in London. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
ndia, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of Every Description. ; 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the .ny 
Gotp Mepat in the International Inventions Exhibition 1885 for Ma he- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Addréss:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &e. 


With Illustrations, Demy 8vo, 145. 


MACMILLAN & CO., LONDON. 


MAGIC LANTERNS AND DISSOLVING VIEWS. 


A very Large Assortment of every Class kept in Stock by 
C. BAKER, 244 HIGH HOLBORN, 
AT THE LOWEST PRICES. 
A Cumplete Set of the Finest Dissolving Views, at £7. 
Scivpticon Lanterns for burning Mineral Oils, and many Thousands of very fine Slides, from 1s. 3¢. each. 
LANTERN SLIDES EXPRESSLY FOR HIRE ON MODERATE TERMS. 
Catalogues Free by Post on application. 


Single Lantern, with Slides, from 6s. 6d. 


PE RHREN, Son , 
(LEJEUNE AND PERKEVWN), 
MANUFACTURE FOR THE TRADE ONLY : 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 


101 HATTON GARDEN, LONDON, E.C. 





PRIZE MEDAL] EHARVEWY & PEAK, HEALTH 


AWARDED [By Appointment to the Royal Institution of Great Britain,] 


LEWIS WRIGHT’S Successors to 


PROJECTION = | cs tal it ‘om , W. LADD & CO., 


BEAK ST., 


POLARISCOPE, & 5 co 
| = a |r REGENT ST,, W. 


Showing axes of Crystals, 

















&c., on a well illuminated 
and flat field. rT TOT r se Catalogue per post 8d. 
© ATT 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. TURTLE TABLETS. 


DENT’S NEW ILLUSTRATED A scientific discovery, by which WEST INDIA TURTLE, wit 
CATALOGUE of HIGH-CLASS | their lusciousness of calipee and calipash, are concentrated int 
rATCURG uae A Real Luxury for Epicures, Invalids, and Travellers. Each 
WATCHES WATCHES and CLOCKS at | sufficient to make Two Large Plates of Rich, Succulent, a 
s 30 ICE > "ES Turtle Soup. Patronised by Royalty, and recommended by t 1 
REDUCED J RICES, sent bcs Medical Authoritiess In Nickel Boxes(with directions), price 2s. each, } 
free on application to E. DENT | free. Three Tablets for 5s. 6¢. Six for 10s. 6¢., post free. 
and Co., Makers to the Queen, CH. HOOPER & CO., 
61 STRAND, LONDON, W.C., 164 Queen Victoria Street, London, E.C. 
or 4 ROYAL EXCHANGE. Two Doors from the “‘ Times” Office. 








| NORTH BRITISH AGRICULTURIST, 


y among 
a the 


xc ellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- the chief Agricultural Journal in Scotland, circulates extensively a 
grammes, Plans (up to Double-Elephant size), Shorthand, and Landowners, ri weer 9 Rasstont Aqui sat no cong interested! 
. -asily ickly — . management of land throughout the Unite ingdom. 
Tyype-Writing are easily, quickly, and cheaply produced by the The AGRICULTURISTis published every Wednesday al 
for the Evening Mails, and contains Reports of all the principal Britis 


Very fluid ink, used with ordinary pen and paper. Auto-Circula~sresemble Advertisers addressing themselves to Farmers will find the AGRI 
written letters. Used at the House of Lords, &c. TESas p oy ssetiom for — that Class. nietn ad 
teas “ rice 3d. By post 34d. Annual Subscription, payable in advance, 14° 
AUTOCOPYIST CO., Offices—377, High Street, Edinburgh; and S 
72 London Wall, London, and 52 Princess Street, Manchester. London, E.C. Money Orders payable to C. and R. ANDERSON. 





EXHIBITION, 


fternoonin time 
itish and 


Irish Markets of the week. Pape 
Thespecial attentionof Land Agentsis directed tothe AGRICULTUR IST 

as one of the best existing papers for Advertising Farmsto be Let and Estates 

for Sale. CuI 


145 Queen Victoria Street 


sold in 
reache 
T 
bindin 
T 
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woonD’s 
MAGIC LANTERNS & SLIDES. | WAN 
ow SALE ON MIRE, ~HOUTEN’S 


The ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp, 


Is unsurpassed for power, portability, and price, £4 4g, 
SPECIAL ATTENTION is called to the great advantages pure soluble [; O ie O A 


offered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and also to the very favourable terms upon which Slides pur- ‘ : 
chased of E. G. Wood may be exchanged. Full particulars 7 the best and Ithough a little dearer 


will be found in Wood’s New List of Slides and Lanterns. : 
Post free for One Stamp. really the cheapest in the end. 
E. G. WOOD, 
74, CHEAPSIDE, LONDON ; ano The British Medi 
HORNE, THORNTHWAITE, & WOOD, is admirable. In flav 
416, STRAND, LONDON, rich,” &c. &e. 


ACCIDENTS OF DAILY LIFE — = ; 
INSURED AGAINST BY THE Y Oo 2 K J S 


s , 
Railway Passengers Assurance Compan) OPTIC \] I INTE RN SLIDES 
(Established 1849), ALJ Liki divi h i. 
64, CORNHILL. Seven Medals have been awarded. 
eee oe eee £ 1,000,000. In addition to the thousands of subjects, embracing Travel, every branch 
° ove Sd £246,000. f Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
. * . ‘omic, and Temper: ‘ale llustrated by Life sdels, tt ollowing 
Compensation Paid for 112,000 Accidents, pone | Bop je ne _ astrated by Life Models, the following 
£2,215 ooo. Washington to t 
. : - Italian Lakes; V’ 
Chairman HARVIE M. FARQUHAR, Esq. Norway; the Improved Comi 
Apply to the Clerks at the Railway Stations, the Local Agents, o; | “‘Curfew must not Ring To-night,” 
West-End Office—8, Grand Hotel Buildings, W.C.; he eudhee ii 5 Te ARTA Ge 
OR AT THE Sold by all the Leading Opticians in the United Kingdom, through 


Head Office—64, Cornhill, London, E.C. whom please order. 


WILLIAM J. VIAN, Secretary. Y O R K & S O N 
b] 














Capital .. 
Income «+s ae 











| 87, Lancaster Road, Notting Hill, London, Ww. 
EPPS |S — FRYs PURE 


GRATEFUL—COMFORTING. 


CONCENTRATED 
C O C O A SOLUBLE COCOA 
Prepared by a new and special scientific process 


HOW & CO.’S Securing extreme solubility, and developing 





the finest flavour of the Cocoa. 





Geological Transparencies for the Lantern. | 
Descriptive Catalogue on Application. 7 CARs. 24 eee 3 THIS 
WALKER’S aimee 4 FOR ROCKS m 0 WO PANES P| HBSS MEDICINE 


HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. > 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, | Is a Certain Cure for all Disorders of the LIVER, STOMACH 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, AND BOWELS. A Great PURIFIER of the BLOOD; a 


Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price rs. 6d. each. , ‘ Powerful Invigorator of the System, in cases of WEAKNESS 


JAMES HOW & CO., 73, Farrtncpon Street, Lonvon. AND DEBILITY, and is unequalled in Female Complaints. 





Popular Edition. One Shilling Each. 


ENGLISH MEN OF LETTERS. 


ST, Edited by JOHN MORLEY. 


— The Publishers feel that the time has come when this series of Popular Biographies (upwards of 300,000 copies have been 


in the 3: age 0° : : 5 i i i 

sold in their original form) may well be re-issued at a lower price for the benefit of a yet wider public than they have hitherto 
n time reached, 
h and _ They have therefore decided to publish them in Monthly Volumes at One Shilling each in paper covers, or in limp cloth 
RIST binding at Eighteenpence. 
states The original order of publication will be followed. And accordingly the first volumes to be issued are as under :— 
CUL- JOHNSON. By Leste STEPHEN. | Ready. 


45. SCOTT. By R. H. Hutton. | February. 
—_ GIBBON. By J. Correr Morison. | March 
SHELLEY. By J. A. Symonps. [ April. 
MACMILLAN & CO., LONDON. 
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STANFORD'S SELECTED LIST. 


NEW AND STANDARD BOOKs 
FOR SCHOOLS AND COLLEGES. 





GEOGRAPHY. 


JOHNSTON.- Physical, Historical, Political, and 

’ By Keirn Jounston, F.R.G.S., Editor of 

1 of Geography and Travel in Africa.” Third 

». Ravensrein, FL.R.G.S. With numerous 
uge post 8vo, 12s. 





JOHNSTON.—A School Physical and Descriptive 
Geography. By Keiru Jounstrox, F.R.G.S. Third Edition. Re- 
vised by E. G. Ravenstein, F.R.G.S. With Maps and IIlustrations. 
Crow vo, cloth, 6s 


JOHNSTON.—An Interm: diate Physical and De- 
scriptive Geography. Abridged from the Physical, Historical, and 
Descriptive Geography by the late Keiru Jounxsron, F.R.GS. 
With several a. Cre wn 8vo, cloth. 3s. Revised and 
Corrected to date, and intended for use in schools where the two 
larger works e same Author are not r y»und suitable. 


ZIMMERN. Geography for Little Children. By 


ANTONIA ZIMMERN. With Forty Maps and Illustrations. Second 
Edition. Post 8vo, cloth, rs 


SCHOOL ATLASES. 
STANFORD'S LONDON ATLAS of UNIVERSAL 


GEOGRAPHY. Quarto Edition. Containing Forty-four coloured 
Maps, carefully drawn and beautifully engraved on steel and copper 
plates, and an Alphabetical Index to the Geography of the World. 
Second Edition. Half morocco, cloth sides, gilt edges, 30s. Size 
when shut, 15 in. by 124 in. i 


STANFORD’S INTERMEDIATE SCHOOL PHYSI- 
CAL and POLITICAL ATLAS. A Series of Forty-three Coloured 
Maps, comprising Physical and Political Mz ups of the great Cont inents 
and their Divisions, also the World in Hemi spheres, and Charts of 
Ocean Currents an da Prevailing Winds. Crown 4to, cloth, 4s. 


INSTRUCTIVE ATLAS of MODERN GEOGRAPHY ; 


containing Seventeen Ci lou red Maps, each 17 in. by 14in. Uniform 
mae ‘Instructive Picture Books.” Feap. 


and price 

folio, 7s. Gd. 

ELEMENTARY PHYSICAL ATLAS, intend2d 
chiefly for Map Drawing ~ the Study of the great Physical Features 
ar 1 Re lief Contours of the Continents, with an Introduction to serve as 
a re for | oth yUrposes. By the Rev. J. P. FaunrHoRPR, M.A. 
I kK G.S » Pri of “Ww hi te lands Training College. Tenth Ed.t 
Sixteen Col s, with Descriptive Letterpress, containing Hints 

on Map Drawis ig, &e. Price 4s. 


By the same Author. 


OUTLINE ATLAS. Containing Sixteen Maps. 


Coloured wrapper, rs. 


PROJECTION ATLAS. Containing Sixteen Plates 


of Projections. Coloured wrapper, 1s. 


BLANK SHEETS for MAPS. 


ink Paper for Map Drawing 


GEOLCGY. 
RAMSAY.—Physical Geology and Geography of 


Great Britain. By Sir Anprew C. Ramsay, LL.D., F.R.S., &c., 
late Director-General of the Geological Survey. Fifth Edition. Con- 
1 and Illustrated with numerous Sections and a Geo. 


siderably enlarged 
logical Map of Great Britain, printed in Colours. Post 8vo, cloth, 15s. 


GEIKIE,—Outlines of Geology: an Introduction to 


the Science = Junior Students and General Readers. By JAMES 
Geikiz, LL.D., F.R S., Murchison Professor of Geology and 
Min ieralogy in the U nis ersity of Edinburgh, formerly of H.M, Geo- 
logical Survey ; Author of **The Great Ice Age,” “ Prehistoric 
Europe,” &c. With 400 Illustrations. Large post 8vo, 12s. 


BARNES.- ‘Rock History: a Concise Note-book of 
Geology. having Special Reference to the Enghsh and Welsh Forma- 
tions. By C. L. Barnes, M.A., late Scholz ar of Balliol College, 
Oxford, Science Master at Bromsgrove School. With Coloured Maps 
of Strata, and Illustrations of Fossils. Crown 8vo, cloth, 6s. 


SHARP.—Rudiments of Geology. By the late 
Samuet Suarp, F.S.A., F.G.S. Introductory and Physical, Strati- 
graphical and Palzontological. Second Edition, evised and 
Enlarged. Crown 8vo, cloth, 4s. 





with the 


Sixteen Leaves of 


Coloured wrapper, 6d. 





BOTANY. 


HENSLOW.—Eotany for Children. An Tlustr ts ed 
Elementary Text-book for Junior Classes and Young Ct! 
Numerous Plates and Desc riptive Letterpress. By Rev. Gr 
Henstow, M.A., F.L.S., F.G.S., Author of ** Floral Dissectio 
&c. Third E dition. Crown 8vo, “cloth, 

Coloured Edition, with the Plates c on —_ by hand. 
cloth, gilt edges, &c., 145. 


HENSLOW.— Floral Diss:ctions. Illustr itive 
Typical Genera of the British Natural .e~ Lithographed by 
Rev. Georce Hensiow, M.A., F.L. F.G.S. For the | f 
Schools and Students in Botany. E ight’ Plates. WwW ith Descriptiy: 
Letterpress. Demy 4to, stiff boards, cloth back, : 


BUCKLEY. — Botanical Tables for the Use 
Junior Students. Table of Common Terms used in Describing Plant 
comprising those usuz uly required in the Cambridge Local Examination, 
for Juniors. Also a Table of the Chief Natural Orders of Briti 
Plants, arranged according to Bentham and Oliver. New ar 
Revised Edition. By Arapetita B. Buckiey. Folded in c 
cover, 1s. 6d. 


CHEMISTRY. 
GILL.—Chemistry for Schools. An Introduction 


to the Practical Study of Chemistry. By C. HavcGuron G11, lat 
Assistant Examiner in Chemistry at the University of Lor 
Seventh Edition. One Hundred Illustrations. Crown 8vo, cloth, 4s. 6d. 


BARFF.—Elementary Chemistry. By F. S. Barff, 
M.A., Professor of Chemistry at the Royal Academy of Arts. ll lus 
trated with Diagrams, and containing Questions for Calculatio 
a Special Chapter on Apparatus. Feap. 8vo, cloth, 1s. 6d. 


MORGAN.—Water and its Teachings in Chemistry, 
Physics. ar 1 Physi sraphy. A Suggestive Hand-book. By C. Loy: 
MorRGAN F _G.S., Associate of the Royal School of Mines, &c. 18m 
cloth, 2s. "6d. 


MORGAN.—Facts Around Us. Simple ogra 
rganic Science, with Experime ents. By C. Lioyp Morcay, 
Associate of the Royal School of Mines, &c., Auth 
Jater and its Teachings.’ ’ 8mo, cloth, rs. 6¢ 


Crown 





SCIENCE. 


BUCKLEY.—The Fairy-land of Scienc>. By Ara- 
BELLA B. Buck ey, Author of “ Life and Her Children,” &c. Nine- 
teenth Thousand. With Seventy-four Illustrations. Crown 8vo, cloth 
gilt, gilt edges, 6s. 


BUCKLEY,— Life and Her Children. Glimps>s of 
Animal Life from the Amoeba to the Insects. By ARABELLA B 
Buckiey, Author of “The Fairy-land of Science,” &c. Elevent 
Thousand With upwards of One Hundred Tiectrations. Cr 
8vo cloth gilt gilt edges, 6s. 


BUCK LEY.—Winners in Life’s Race; or, the Great 
3Zackboned Family. By ARABELLA B. Bucktry, Author of “ 
Fairy-land of Science.” ‘Life and Her Children,” &c. = t 
numerous Illustrations. Fourth Thousand. Crown 8vo, cloth g lt 
gilt edges, 8s. 6d. 


BUCKLEY.—A Short History of Natural Science, 
and of the Prog "9 ss of Discovery from the Time of the Greeks t rth 
Present Day. For the Use of Schools and Young Persons. By 
AraBetta B. Buckxiey. Third Edition. With Seventy-seven 
Illustra tions. Crown 8vo, cloth, 7s. 6d. ; gilt edges and illustrated 
cover, 8s. 6d. 


INFANT-SCHOOL MANAGEMENT. With Notes 


of Lessons on Objects, and on the Phenomena of Nature and ¢ 
Teacher of Method, St. Katt 


Life. By Saran J. Hate, late 
Training College, Tottenham. 
cloth, 4s. 6d. 


i 

NEEDLEWORK and CUTTING- OuT: Being Hints, 
Suggestions, and Notes, for the Use of Teachers in dealing wi ith th 
difficulties in the Needlework Schedule. By KaTE STANLEY. 
F.R.B.S , Head-Governess and Teacher of Needlework at Whi i 
College, Chelsea. With numerous Illustrations. Second Ed 
Revised. Crown 8vo, cloth, 3s. 6d. 


With an Illustration. Crown vo 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. £sd. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 O 


Stand, with 1-in. and }-in. 


Object-glasses ... 


Stand, with 2 Eye-pieces, 4-in. 
and %-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double ie taggte in 
Cate i... x 


440 


Full Descriptive Pamphlet sent on 
Application to 


R .&J. BECK, 68 Cornhill, London, E.C. 


"GOLD MEDAL, 
International Inventions Exhibition, 1885. 





Now Ready, Vol. VII., pp.462, with 13 Plates, Price ars. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of 
Prof. W. RUTHERFORD, F.R.S., of Edinburgh, Prof. J. BURDON- 
SANDERSON, F.R.S., of Oxford ; and in America of 
Prof. H. P. BOWDITCH, of Boston ; Prof. H. NEWELL MARTIN, 
F.R.S., of Baltimore ; Prof. H. C. WOOD, of Philadelphia, 


BY 

MICHAEL FOSTER, M.D., F.R.S 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
CAMBRIDGE. 


BRITISH MUSEUM (NATURAL 
HISTORY). 

An ASSISTANTSHIP of the Second Class in the Department of 
Geology is now Vacant. Limits of age, 18 to 30 years. Salary commences 
* 10/, per annum. Candidates will be required to undergo a competitive 
examination by the Civil Service Commissioners in general subjects as well 
4 Geology and Palzon ology —Applications, accompanied by two or three 
Testimonials, to be sent t Prof. Frower, Director, Natural History 


M : 2 
useum, Cromwell Road, London, S.W., from whom further information 
can be obtained. 


January 25, 1887. 





Jition, 


THE NEW 


SELF-REGISTERING ANEROID BAROMETER, 











| This instrument has neither a spring nor chain. The motive power of the 
Barometer is obtained from seven vacuum-chambers. 
It will register automatically with ink on a diagram, by means of an ei 
day clock motion contained in the drum, the fluctuations of the Barom 
Jor a week. An illustrated description sent post free. 
A new and greatly improved diagram has just been prepared at t 
suggestion of Mr. Latimer Crark, C.E. A supply of these diagrams 
a year will be sent with each instrument. 
Od. 


1}CE £6 Os. 
JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


TRAVELLER'S COMPANION. 





ANEROID BAROMETE R with Altitude Scale, COMPASS with Patent 
Dial, and THERMOMETER having F ahrenheit and Centigrade Scale. 
Price 5 to 8 Guineas. 

Lliustrated Price Lists P aa F ree to all Parts of the World. 


NEGRETT! & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT. 
BraNncHES 1-45 CORNHILL; 122 REGENT STREET 
raphers at the CRY STAL PALACE. 


N, and Z.’s Large Tilustrate i < ~atal »gue, 1200 Engravings. Price 5s. 6d. 





Telephone No 6583 graphic "Address : Negretti, Londcn. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON, PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 
Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. The Class is not confined to Students 


of the Hospital. > 
For further particulars, apply to the Dean, Guy’s Hospital, Southwark 
.E. . 





ELECTRICAL ENGINEERING. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Courses of Technical Instruction at the Central Institution, Exhibi- 
tion Road, S.W., are open to persons desirous of studying any branch of 
ELECTRICAL ENGINEERING. The Instruction, under the general 
direction of Prof. AYRTON, F.R.S., comprises Lectures and Practice in 
the Laboratories and Dynamo-Room. For particulars apply at Exhibition 
Road, S.W., or at Gresham College, London, E.C. 

PHILIP MAGNUS, Director and Secretary. 

DYNAMO-ELECTRIC MACHINERY. 

A Special Course of PRACTICAL DEMONSTRATIONS in the 
TESTING of the POWER and EFFICIENCY of DYNAMOS and 
MOTORS will be given by Prof. AYRTON, F.R.S., at the CENTRAL 
INSTITUTION of the CITY and GUILDS of LONDON INSTITUTE, 
commencing on FRIDAY, February 4, at 5 p.m. Fee for the Course 
4&1 118. 6d., or to Registered Teachers of the Institute 15s. For particulars 
apply at Exhibition Road, S.W., or at Gresham College, London, E.C. 

PHILIP MAGNUS, Director and Secretary. 





A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 


FOR SALE.—Ab out 728 Numbers, loose, of 
NATURE, including Indexes from 1873 to 1886, What offers ?—Address 
J. S. Dismorr, Stewart House, Gravesend. 


VOLS. XXVIII. to XXXIV. of NATURE 


for Sale; in good condition ; half price. —H. D. BERRIDGE, 203 Belle 
Vue Road, Leeds. 




















AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collectionsespecially adapted forTeaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

a Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Established 27 Years in London. 


YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, &c., &c , and the much appreciated Popular Recitations, Moral, 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washington to the Yellowstone Park ; Washington City: English and 
Italian Lakes; Venice; Algiers; Holland; Burmah; Channel Islands; 
Norway; the Improved Comic Slips ; and the following from Life Models— 
so a he not Ring To-night,” and the popular Temperance Tale, 

* Little Tiz.” 


Sold by all the Leading Opticians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87 Lancaster Road, Notting Hill, London, W. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &.—C. HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 











LIVING SPECIMENS FOR THE MICROSCC PE. 


GOLD MEDAL awarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAy 
Who last week sent to his Subscribers Trachelins ovum, with drawing ay 
description. He alsosentout Trout Ova and Fry, Carchesium polypinum, 
Volvox globator, Glass Larva, Entomostraca, Spongilla fluviatilis, Desmigs 
Difflugia ; also Hydra, Ameba, Vorticella, Crayfish, and other Specimen: 
for (Huxley and Martin’s) Biological Laboratory work. . 

Weekly Announcements will be made inthis place of Organisms T, p. 
is supplying. poe 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1: 
or Twelve Tubes for tos. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT,’ 


The name of this Cement, admitted to be the best for Microscopicaj 
Work, has been registered, and is now labelled in White Letters upon ; 


Brown Ground. 7 ; 
Purchasers should see that they are not deceived by fraudulent imita. 


tions. 
Price rs. per bottle, with full instructions for use, from most Opticians 


Post free for 1s. 3d. from 
EDWARD WARD, 249 Oxford Street, Manchester. 


ROCKS, MINERALS, FOSSILS. 
EF. H. BUTLER, 


Assoc. R. S, Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON, S.W. 


RECENTLY RECEIVED :—Fine Quartz Catseyes, Rubies, pink and 
Sapphires, Wheal Alfred Pyromorphite, groups of exceptionally 
Crystals of Barytes, well-crystallised Anorthite, Meionite, and 
Vesuvian Minerals, Eskdale Crustacea, and rare American Crinoids and 
Trilobites. 








MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 


With Illustrations, Demy 8vo, 14s. 

The Zimes says :— 

‘‘The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieved, 
as described in Mr, Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
early spectroscopists. They certainly scatter many of the fine fancies which the poets have woven round the face of our ‘spotless’ 
luminary ; but have given us in their place facts which no poet could ever have approached in his wildest imaginings Mr. 
Lockyer begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy from the time of 
Kepler to the present day We have only been able in the most summary manner to refer to some of the points of interest 
in this new volume, the numerous illustrations in which deserve a word of praise.” 

The Scotsman says :— 

‘No man in this country can surpass Mr. Lockyer in the rare combination of painstaking accuracy in experimental work, 
sterling impartiality of judgment, and brilliant clearness in the expression of his opinions. His numerous ‘published works have 
assigned him the highest place as an authority on solar physics The author’s work is to be highly commended ; whatever 
conclusions scientific critics ay arrive at as to the value of the hypothesis so ably advocated, there can be no two opinions about 
the uniform modesty and c.:..teous respect for others which breathe through every page of the volume; the brilliant but clear 
style of the language in w. a his thoughts are clothed ; the exemplary enthusiasm by which he carries his readers on over much 
which otherwise would be hard and dry; and the genuine scientific scholarship which never courts the tactics of the 
mountebank.” 





MACMILLAN & CO., LONDON. 





FOURTH EDITION, Revised and Considerably Enlarged. 


SPECTRUM ANALYSIS. 


SIX LECTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON. 
BY 
SIR HENRY E. ROSCOE, LL.D. F.RBS., 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 


ARTHUR SCHUSTER, Ph.D., F.RBS., 
Professor of Applied Mathematics in Owens College, Victoria University. 
With Appendices and numerous Illustrations and Plates. Medium 8vo, 21s. 
MACMILLAN & CO., LONDON. 





Now ready, Second Edition. Third Edition in the Press. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians ; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPCIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


_ “Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable. . . . It 
is undoubtedly the best treatise on the subject in the English language.” —British Medical $ournal. 

_, “A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation, .. . but 
pe era a new departure breaking away from well-worn tracks into a new and almost unknown region.”—A/edical Times 
and Gazette, 





BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
8vo, 10s. 6d. : ; 
os Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” —LZdinburgh Medical Fournal. 
“We can cordially recommend the volume, as one which combines much practical and technical information and scund 
common-sense.” —London Medical Record. 


MACMILIAN & CO,, LONDON. 
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SAMPSON LOW, MARSTON AND CO.'S NEW PUBLICATIONS, 


Now Ready.—In one volume, 1r2mo, 300 pages, fully illustrated, price 12s. 6d. 


A ELUMIN I UO M 


Irs History, OCCURRENCE, PROPERTIES, METALLURGY, AND APPLICATIONS, INCLUDING ITS ALLOoys. 


By JOSEPH W. RICHARDS, A.C., Chemist and Practical Metallurgist. 


CONTENTS :-—PART I.—History or Atuminium. Manufacture of Alumina: Tilghmann’s Process, From Cryolite, Dry W 

PART II.—OccurrENcE IN Nature: Beauxite, Cryolite, Corundum. Wet W. ay, Manufacture of Double Chloride of Aluminium and So 

PART IIT. —PRoPERTIES. PuysicaAt Propertirs: Commercial Alu- Process in use at Salindres, Cost of Same, Webster’s Process, Grou 
minium : Cole our; Mat; Li ; Odour; Taste; Malleability ; Ductility ; Frishmuth’s, Niewerth’s ; Reduction by other Agents than Sod lium; Cyanoge 
—_ acity lastic og He ard ; Sonourousness ; Density ; Fusibili ity; Non- | (Corbelli), Hydrogen (Gerh:z ard), Carburetted Hydrogen (Fleury, Petit 

Volz utility 3 ; Electric Conductivity; Thermal Conductivity ; Specific Heat; | Double Reactions (Comenge, Johnson, Niewerth), Carbon and Ca 
Magnetism ; Crystal lline Form. CHemIcAL Properties: Action of Air, | Acid (Morris), Carbon (Chapelle, Reinar, Cowles), Iron (Lauterborn 
Water, Sulphuretted Hydrogen and Sulphur, Sulphuric Acid, Nitric Acid, werth, Thompson, Calvert, Johnson, Benzon, Evrard, Ostberg), ( 
Hydrochloric Acid, Caustic Alkalies, Organic Acids, Vinegar, &c., Solutions of | (Calvert and Johnson, Benzon), Zinc (Bassett, W edding, Seymour), | 
Metallic Salts, Nitre, Silicates and Borates, Fluorspar, Calcium Phosphate, | (Wilde, Ka gensbusch), Manganese (Weldon), Electricity (Deville, B 
Sodium Chloride, Metallic Oxides, Animal Matters, Sulphate of Potash, Griitzel, &c.); Working in Aluminium; Melting, Casting, Freeing 
Sulphate of Soda, Hydrogen, Nitrogen, Sulphur, Chlorine, Carbon, Bromine, Slag, Purification, Uses of Aluminium, Soldering, Veneering with Aluminiur 
Fluorine, Carbonates of Potash and Soda, General Observ vations. Gilding and Silvering Aluminium. 

PART IV.—Meratturcy (Experimental Stage): Oerstedt, Wohler, PART V.—AL toys or ALuminium. General Remarks : Silicon, Mercury 
Deville, H. Rose, Dr. Percy, Gerhard ; (Practical Stage): General Remarks, Copper, Iron, Zinc, Tin, Lead, Antimony, Bismuth, Nickel, Silver, Gol 
Metallurgy of Sodium, Davy, Gay- Lussac and Thenard, Curandan, Briinner, | Platinum, Cadmium, Boron, Carbon, Gallium, Titanium, Wolfram, Moly. 
Donny and Mareska, Tissier, R. Wagner, Dumas, Castner, Jablochkoff ; bdenum, Manganese, Sodium, Nitrogen Appendix. ; 


TRAVELS IN THE WILDS OF ECUA- SEVEN YEARS AMC\G THE FJORT. 
DOR, and the EXPLORATION OF THE PUTUMAYO RIVER. Being an English Trader’s Experiences in the Congo District. Py 
By ALFRED Simson, F.R.G.S. With Map. Crown 8vo, cloth extra, R. E. Dennetr. With Illustrations from Photographs and the Author’ 
8s. 6d. (Ready. own Sketches. Crown 8vo, cloth, 7s. 6¢. _ _ [Reads 











FOURTH AND CHEAPER EDITION, REVISED. TO LAKE TANGANYIKA IN A BATH. 
“ec AL ” C HAIR. By Annie . Hore. With Portraits. from Photographs, 
THE CRUISE oF THE F = CON. ‘Jack’”’ and the Authoress, and Maps of the Route and L ‘ake Ta 
A Voyage to South America in a 30-ton Yacht. By E. F. KniGut, ganyika, by E C. Hore, F. R. G. S. Crown 8vo,' 7s. 6d. [Read 
Barrister-at-Law. With Maps and Illustrations. Crown 8vo, cloth wa to 
extra, Ln 6d. (Ready. Kow ready, illustrated with about FOUR HUNDRED finely exect 
WOODENGRAVINGS Royal 8vo, cloth, 8s. 6d. 


MY AFRICAN HOME ; or, Bush Life in HARPER’S MAGAZINE, Vol. xm, 


Natal when a Young Colony eRe By Exiza WuiGHAM JUNE to NOVEMBER 1886. Containing Original Novels. Stories 
Feitpen. Illustrated. Crown 8vo, cloth, 7s. 6d. (Ready. Articles, Poems, &c., elaborately and charmingly illustrated. 


London: SAMPSON LOW, MARSTON, SEARLE & RIVINGTON, 188 Fleet Street. 


CLARENDON PRESS SCIENTIFIC WORKS. 


Just Published, Royal 8vo, Half-Morocco, with many Woodcuts, 21s. 


OUTLINES OF CLASSIFICATION AND SPECIAL MORPHOLOGY OF PLANTS. By Dr. K. GOEBEL. 
New Edition of Sachs’s ‘* Text-book of Botany.” Book II. Authorised English Translation by H. E. F. Garnsey, M.A., Fellow of Magdalen 
College, Oxford. Revised by I. Bavitey Batrour, M.A., F.R.S., Professor of Botany, Oxford. 
*,* Uniform with the Translation of Dr. A. De Bary’s ‘‘ Cor mparative Anatomy of the hy age Organs of the Phanerogams and Ferns.” 


COMPARATIVE ANATOMY OF THE VEGETATIVE y Mr. L. F. VERNON HARCOURT. M.A., M.ILCE. 
ORGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. HARBOURS AND DOCKS;; their Physical Features, 
DE BARY. Translated and Annotated by F. O. Bower, M.A., | History, Construction, Equipment, and Maintenance. By L. F. 
F.R.S., F.L.S, and D. H. Scort, M.A., Ph.D., F.L.S. Royal 8vo, VERNON HARCOURT, M.A., Balliol College, Oxford, uM. 1.C.E 
half-morocco, 225. 6d. Two Vols. (Vol. I., Text ; Vol. 11., Plates), 8vo, cloth, 25s. 
‘Undoubtedly the best text-book on the subject.” —Acade ‘my. “ The most complete modern book dealing with harbour and dock eng 
“Calls for enthusiastic praise from all competent botanists.” —A theneum. | eering, from a theoretical and practical point of view, now published in the 

A TREATISE ON STATICS. By G. M. MINCHIN, English language.”—Engineer. : 

M.A., Author of ** Uniplanar Kinematics of Solids and Fluids.” Third | “Ought to find a place in every technical library in the country.””"—.Va/ 
Edition. Demy 8vo, cloth. Vol. I. The Equilibrium of Co-planar | A TREATISE ON RIVERS AND CANALS, relating 
Forces, 9s. Vol. II. 16s. to the Control and Improvement of Rivers, and the Designs, Cc iC 

“* By far the best treatise on statics in the English language.”—New Vork tion, and Dev oan of Canals. By the same Author. Tw ) v Is 

Nation. ne (Vol. I., Text ; Vol. IL, Plates), 8vo, cloth, 21s. 
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‘A most important wor!: ; in fact, one of the best treatises of the day.” “Will probs ably form a text-book in all civil engineering colleges.”— 
Nature. Engineer. 


London : HE NRY FROWDE, Clarendon Press W arehouse, Amen Corner, E. 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE oer | 


PRICES. 0 


Stand, with 1-in. Object- | 
glass and 1 Eye-piece ... 2 2 0} 





Stand, with 1-in. and }-in. 
Object-glasses... ... ... 9 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
RM ses nes “ate dea, eee 


440 


7 Eull Descriptive Pamphlet sent on 
_—— Application to 

R.&J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 

International Inventions Exhibition, 1885. 


[All Rights are Reserved 





THE NEW 


SELF-REGISTERING ANEROID BAROMETER, 








This instrument has neither a spring nor chain. The motive power of the 
Barometer is obtained from seven vacuum-chambers. 

It will register automatically with ink on a diagram, by means of an eight- 
day clock motion contained in the drum, the fluctuations. of the Barometer 
Jor aweek. An illustrated description sent post free. 

A new and greatly improved diagram has just been prepared at the 
suggestion of Mr. Latimer Ciark, C.E. A supply of these diagrams for 
a year will be sent with each instrument. 


PRICE £6 Os. 0d. 
SOHN BROWNING, 
63 STRAND, LONDON, W.C. 





NEW MICROSCOPIC ATTACHMENT FOR LANTERNS 
(NEWTON’S PATENT), 


(Suitable for any Lantern) 
Shows ordinary 3 X 1 Micro- 
scopic Objects 8 feet in dia- 
meter with Lime-light, _ bril- 
liantly illuminated, and sharply 
fm defined to the edge. 
Any ordinary Microscope Ob- 
jectives may be used with it. 
Every hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Will! show 
transverse striations in ‘[rachea 
of Dytiscus, spiral formation of 
Blowfly’s ‘Tongue, &c., &c. 
Complete with Sub-stage Con- 
denser, and Double Achromatic 
— Objective, Rotating Diaphragm, 
Rack Adjustment for Focusing, &c. Best Workmanship throughout. 94s, 
Can be seen at work by intending Purchasers at 3 Fieet Street. 
_For Particulars of Newton’s Patent Magic Lanterns, Scientific and other 
Slides, Polariscopes, Microscopes, and Micro-Polariscopes for Screen Pro- 
jection, Optical and Electric Lanterns, see Catalogue of Projection 
Apparatus, Four Stamps. SiLveER Mepav INVENTIONS Exn1siTion, 1885. 
NEWTON & CO., 3 Fleet Street, London, E.C., 
Vpticians to the Queen and Government, Makers of every Description of 
Scientific and Physical Apparatus for Colleges, &c. Special Apparatus 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 
Full Illustrated Catalogues 6 Stamfs. 








TRAVELLER'S COMPANION. 


ANEROID BAROMETER with Altitude Scale, COMPASS with Paten' 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale 
Price 5 to 8 Guineas. 
Illustrated Price Lists Posted Free to all Parts of the World 


NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT. 
Brancues :—45 CORNHILL; 122 REGENT STREET 
Photographers at the CRYSTAL PALACE. 
N, and Z.’s Large Illustrated Catalogue, 1200 Engravings. Price ss. Ed. 
Telephone No 6583. Telegraphic Address: Negretti, London. 
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GOVERNMENT GRANT of £4000 for the 
PROMOTION of SCIENTIFIC RESEARCH.—Applications to be 
considered at the next Meeting of the GOVERNMENT GRANT 
C )MMITCEE must be forwarded to the SecRETARIES, Royal Society. 
Burlington House, London, W., marked ** Government Grant,” bef re 
March 31, and must be written upon printed forms, which may be 
obtained from the Assistant Secretary. 

ST. THOMAS’S HOSPITAL 

MEDICAL SCHOOL, 

ALBERT EMBANKMENT, LONDON, S.E. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
£60 respectively, open to ail First-Year Students, will be offered for Compe- 
tition in OC 1. IBER 1887. 

Special Classes are held throughout the Year for the ‘“‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATé M.B.” Examinations of the 
University of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students, entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners. 


Prospectuses and all particulars may be obtained from the Medical Secre- 
; W. M. ORD, Dean. 





tary, M:. GeorGce Renvie. 
BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 


Laboratory, heated swimming-bath, workshop, &c. £52 per annum. — 
Address HMead-Master 


A FRENCH GENTLEMAN, with First- 


rate Scholastic Recomme>dations, has a French Class for Army Pupils 





at 2 Colvitle Gardens, Bayswater. He and his wife also receive as 
Joarders tvo or three Young Men who wish to study the language for 
business or conversational purposes. —Address M. Atrrep VIGIER, 


Swanley, Kent. 
x ~ 
WwW. P. COLLINS, SCIEwCwu BOUOK- 
SELLER.—See »ndhand and New. Specialty, Micr scopy and Natural 
Histo-y. Catalogue and Monthly List free fur ‘i)wo Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157 Great 
Portland Street, Oxford Street, London, W. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &e —C. HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free on receipt of cwo stamps. 
Libraries, Old Books, and Parchments purchased. 








A FIRST-CLASS BINOCULAR MICRO 
SCOPE with all the accessories necessary for a good instrument; very 
little used ; a ‘bond fide bargain.—Apply ‘‘C. D.,” care of Stacy and 
Cook, 7 and 8 Paternoster Row 

——— SS. 

TELESCOPES. — To be Sold, a _ g-inch 
Equatorial Glass by COOKE, a 6-inch Equatorial by SIMMS. and a 
2§-inch Transit Instrument, also by SIMMS, the property of the late 
Tuomas Barnesy, Esq., F.R.A.S.—Further particulars on application 


“MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 


_ YORK’S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, ac., &c , and the much appreciated P »pular Recitations, Moral, 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to their seventeenth Annual Catalogue :— 

Washington to the Yellowstone Park ; Washington City: English and 
Italian Lakes; Venice; Algiers; Holland; Burmah; Channel Islands; 
Norway; the Improved Comic Slips; and the following from Life Models— 
**Curfew must not Ring To-night,” and the popular Temperance Tale, 
** Little Tiz.”’ 

Sold by all the Leading Opticians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87 Lancaster Road, Notting Hill, London, W. 
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LIVING SPECIMENS FOR THE MIGROSCCPE, 


GOLD MEDALawarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHay, 
Who last week sent to his Subscribers some Nitella covered with a variety 
of animal life, including several species of Rotifera and Infusoria. He also 
sentout Trout Ova and Fry, Trachelius ovum, Carchesium polypinum, 
Volvox globator, Glass Larva, Entomostraca, Spongilla fluviatilis, Desmids, 


| Difflugia: also Hydra, Ameeba, Vorticella, Crayfish, and other Specimens 





for (Huxley and Martin's) Biological Laboratory work, ; 
Weekly Announcements will be made in this place of Organisms T, B, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT.’ 
The name of this Cement, admitted to be the best for Microscopical 


Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. E , ; 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. 
Price rs. per bottle, with full instructions for use, from most Opticians, 


Post free for 1s. 3¢. from 
EDWARD WARD, 249 Oxford Street, Manchester. [so3 


ROCKS, MINERALS, FOSSILS. 
EF. oH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON, S.W. 


Among the numerous microscopic rock-sections recently added to stock 
are the following : -Palzopikrite, Menheniot ; Gabbro-Schist, Hornblende- 
Saussurite Gabbro, and Saussurite rock, The Lizard ; Olivine-Hornblende 
Serpentine, Kynance; and ‘‘Granulite” in contact with altered Killas 
Meldon, Devon. General Catalogue now ready. 


“MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COolL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs. 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH 3; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 


NAUTILI. 
New SERIES OF Rocks. MICROSCOPIC SLIDEs. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


G :ological Collectionsespecially adapted forTeaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 








TURTLE TABLETS. | 


A scientific discovery, by which WEST INDIA TURTLE, witha 
their lusciousness of calipee and calipash, are concentrated into 1 ablet: 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tablet 's 
sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup. Patronised by Royalty, and recommended by the highest 
Medical Authorities. In Nickel Boxes(with directions), price 25. each, post 
free. Three Tablets for ss. 6d. Six for ros. 6d., post free. 


CH. HOOPER & CO., 
164 Queen Victoria Street, London, E.C. 
Two Doors from the “ Times” Office. 
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gale by Auction. ‘OLD OR NEW CHEMISTRY, 


REMOVED FROM THE COLONIAL AND INDIAN EXHIBITION, > 
NATAL AND STRAITS SETTLEMENTS COURTS. Which is Fittest for Survival : 
MR. J.C. STEVENS has received Instruc-| 4yq@ other Essays in Chemical Philosophy. 
tions from the Executive Commissioners fur Natal and the Straits i 
Settlements to Sell by Auction at his Great Rooms, 38 King Sr reet, BY 
Covent Garden, on MONDAY, February 7, at half-past 12 precisely, . R : ra 
the remaining portion of the E xhibits of the above Courts, compris 2 SAML. E. PHILLI PS, F.GCS. 
Valuable Assortment of Native Shields, Dresses, Ornaments, Carvings, 
Pottery, Rugs, Heads and Horns, Collection of Curios, Musical I: ru- 2s. 6d., Postage Free. 
ments, Weapons, Implements, Natural History Specimen 
Products, &c. Published by WERTHEIMER, LEA, & CO., London Wall. 
On view the Saturday prior from ro till 4, and Morning of Sale, and : 
Catalogues had. Just Published, Price One Shili 


Sone EXAMPLES OF EXERCISES IN NATU- 
: eehechiigkal RAL PHILOSOPHY, given in the Natural Philosophy Class of 


THE JOURNAL OF THE Gla-gow Unive we! _— 1865 to ig 9 Ind re s he rw to a an-wer 
ANTHROPOLOGICAL INSTITUTE OF | Nani Philosophy in the University of Glasgow. 2 PONS 
GREAT BRITAIN AND IRELAND, Glasgow: JAMES MACLEHOSE & SONS, 61 St. Vincent Street. 
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sens . : ae ee ae Now Ready, Part XXXVI., Demy 8vo, Price 3s. 6d. 
Co atait ns Communications by Prof. Flower, Dr. E. T. Hamy, H. Ling Roth, 


“ ld A. Cameron, G. W. Bloxam, M.A., T. R. Gr.ffith, Rev. George B R A I N . 
A. W. Howitt, F.G.S., Rev. G. W. Torrance, Mus.D., R. H. 


Bland, ’and J. G. Frazer, M.A. A JOURNAL OF NEUROLOGY. 


Lendon: TRUBNER & CO., Ludgate Hill, EpitTorRiaAL COMMITTEE: 


. C. BUCKNILL, M.D., F.R.S., THOMAS BUZZARD, M.D., 
“MARVELLOUS MEMORY Sern JER CP. SIR | CRIC HTON- BROWNE, MD., FRE. DAVID 
RRIER, M.D a ( Be GS-JACKSO 
(UNLIKE MNEMONICS), M.D., F.R.S., and JAMES ROSS, M.D., F.R.C.P. 
And Cure of Mind Wandering. AcTING Eprtor: 


Any Book Learned in One Reading. Great inducements to Correspondence A. bE WATTEVILLE, M.A., M.D., B.5 
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Contents. 
ssi 3 SS ee ORIGINAL ARTICLES : ' a 
NOKTH BRITISH AG RIC ULT U RIST, a aye ty R ts “ bea E-. a res aa Aces By C. H. 
the chief Agricultural Journal in Scotland, circulates extensively among Savage, M.D., F.R.C.P. ; : ? 
Landowners, Farmers, Resident Agents, and others interestedin the On Pseudo-Tabes from Arsenic al Poi soning, with a Consideration of the 
management of land throughout the United Kingdom. Pathology of Arsenical Paralysis. By Charles L. Dana, A.M., M.D., 
Che AGRICULTURIST is published every Wednesday afternoonin tin e New York. 
for the Evening Mails, and contains Reports of all the principal British and Coma. By Charles Mer 3. , : 
irish Markets of the week. A Contribution to the Pathology of Dreams and of Hysterical Paralysis. 
Thespecial attention of Land Agentsis directed tothe AGRICULTURIST By Ch. Féré, M.D. 


On Changes in Nervous System after Amputation of Limbs, with Biblio- 
aper: verti 
— best existing papers for Advertising Farmsto be Let and Estates graphy and Recent Case. By Ernest S. Reynolds, M.D. c yor ny 


‘ases jury to the egion o Ss 1 Cor Ww 
Advertisers addressing themselves to Farmers will find the AGRICUL- Tbe MD. B St a ~~ F.R.C. — ee ean 
TURIST a first-class medium for reaching that Class. Sequel to a ‘*Case of Ophthalmoplegia. complicated with various other 
Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. Affections of the Nervous System.” By J. S. Bristowe, M.D., F.R.S. 
ag F 77 High Street, Edinburgh ; ic and 145 Queen Victoria Street, | Crinicar Cases— 
London, E Money Orders payable to C. and R. ANDERSON A Case of Hystero-Epileptoid Attacks, with Convulsions produced by 
Local Irritation of the Skin. By G. Parker, M.D 


THE EN TOMOLOGIST’S MONTHLY A Case illustrating the Differential .~ znosis of Tumour of the Cord 
and Tumour of the Cauda Equina. James Oliver, M.B., F.R.S. 
MAGAZINE. (Edin.). 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. ABSTRACTS OF BRITISH AND eg JourNaLs— ? 
Conducted by C.G. Barrett, J. W. Douctas, W. W. Fower, M.A., | Wundt’s Philosophische Studien, By J. McCattell, Pi. D- 


S > eS Abstracts of Papers on Nervous Diseases published in St. Thomas's Hos- 
FLS., R. a & 4 ome ae F.L.S., and pital Reports from 1885 to 1884 (Vols. VI. to XIV. inclusive). By W. 
, 


B. Hadden, M.D. (Lond.), 








This eoninn, commenced in 1864, contains standard articles and notes Westphal on a Peculiar Group of Symptoms—Rumpf on Syphilis, In- 
oa all su ae connected with Entomology, and especially on the Insects of fantile Paralysis, and Cerebellar Atroph -< Schulz on Ap hasia, Hemian- 


the British Isles. opsia, Spinal Sarcoma, and Tetanus. By J. Dodds, M. D., D.Sc. 
Subscription—Six Shillings per Volume, post free. The volumes coin” Frew : a Report of a slight Outbreak of Ey sdestic C oe srospinal Menin- 
mence with the June number in each year. gitis, with Notes of Six Cases— Middleton on the Pathology of Pseudo- 
Vols. I. toVI. (strongly bound in cloth) may be obtained by purchasers of hypertrophic Muscular Paralysis, with Remarks on a so-called Degene- 
the entire set to date, at the increased price of ros. each; the succeeding ration of the Nervous System—Beevor on Three Cases illustrating the 
vols. may be had separately or together, at 7s. each. Loealisation of Motor Centres in the Brachial Enlargement cf the 
Spinal Cord—Vost on a Case of Tubercular Tumour of the Cerebellum. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), By J. A. Ormerod, M.D. 
1, Paternoster Row. Remak on a Case of Bilateral Paralysis of the Spinal Accessory Nerve— 
N.B. —Communications, &c., should be sent to the Editors atthe above Hughes Bennett on Locomotor Ataxy, without Disease of the Posterior 
address. Columns of the Spinal Cord ; and on a Case of Cerebral ‘Tumour. the 
Surgical Treatment by Rickman J. Godlee. By J. F. Pringle, M.D. 


On the rst of every Month, price Sixpence. MACMILLAN & CO., LONDON. 
THE ENTOMOLOGIST: - THE ZOOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Edited by Joun T. CarRINGTON, Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
"yee wane 8 Original A: PR te -nencangenet coi 0 a of zoology 
, a ri e : 
oma —_— Cin’ i ~— F.L.S habits of animals ; arrival and departure of migratory birds; occurrence o! 
a B Ww. - JENNER Weir, F. F rare birds; distribution and migration of British fresh-water fish ; new o: 
C See are rare marine fish; local aquaria; British reptiles; British land and fresh- 
ontains Articles by well-known Entomologists on all Branches of the | water mollusca, with remarks on the haunts and habits cf the species ; anc 
Hane on Insects injurious or beneficial to Farm or Garden; Notes on | other matters of general interest to those who delight in natural history 
hoeepe’ Life-Histories ; occurrence of Rarities, &c.; there are Monthly Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
sed Duplicatesand ’ Desiderata. of natural history books. Occasional translations from foreign soologics? 
cone ILLUsTRATIONS and occasional LITHOGRAPHED and CHRoMO- | journals of important and interesting articles in various branches of zoology 
ITHOSRAPHED PLATES. There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. * #2 JOHN VAN VOORST, x Paternoster Row. 
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NEW WORK BY PROFESSOR MILNES a 


Ready This Day, with Numerous Illustrations, 


Crown 8vo, Ios. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By A. MILNES MARSHALL, M.D., D.Sc., M.A., 


E.RS., 


Professor in the Victoria University ; Beyer Profe-sor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge, 


Assisted by C. 


London : 


Il!eRBERT Hurst, Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


SMITH, ELDER, & CO., 


15 Waterloo Place. 
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ACOUSTICS, LIGHT, and HEAT. By W. LEES, 
A.M., Edinburgh. 3s. 

MAGNETISMand ELECTRICITY. ByF. GUTHRIE, 
B.A., Ph.D., Royal Scho-l of Mines, London. 3s. 6d. 

INORGANIC CHEMISTRY. By T. E. THORPE, 
Ph.D., F.R.S.E., Professor of Chen.istry, Leeds. New Edition. 
Vol I. N: n-Metals, 3s. ; Vol. II. Metals, 3s. 

MINERALOGY. By J. H. COLLINS, F.G.S. Vol. I 


General Principles, 3s.; Vol. II. Systematic and Descriptive Miner- 
I y P 


alogy, 35. 
ANIM At. PHYSIOLOGY. By J. CLELAND, M.D., 
, Professor of Anatomv, Glasgow University. 2s. 6d. 
METALLU RGY. By W. H.GREENWOOD,A.R.S.M. 

In 2 Vols. Vol. I. 3s. 6¢.; Vol. IL. 3. 
STEAM andthe STEAM-ENGINE: 
Locomctive. By H. EVERS, LL.D. 3s. 
PHYSICAL GEOGRAPHY. By J. YOUNG, M.D., 

Glasgow. 2s. 6d. 
HYGIENE 
By E. F. WILLOUGHBY, M.B. London. Post 8vo, Cloth. 3s. 6a. 
WILLIAM COL LINS, SONS, & CO., LIMITED: London, Bridewel] 
Place, E C.; Edi nburgh, The Mound ; Glasgow, 139 Stirling Road. 


Mathematical Instrument Riesstienmee * © H, M. Riveidies, Council of 
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Mathematical, Drawing, and Surveying Instruments | 


ot Every Description. 
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liiustrated Price List Post Free. 
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Excellence of Construction of Mathematica! Instruments, and the cnv | 


Gotp MEDAL in the International Inventions Exhibition 1885 for Math- 
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WILLIAM WESLEY & SON, 28 Essex Street, Strard. 


Land, Marine, and 


: Its Principles as applied to Public Health. 


In Crown 8vo, pp. £60, price ros. Ed. 


ALGEBRA 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 
PART 3. 
| By GEO. CHRYSTAL, M.A., 
Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
{athematics in the University of Edinburgh. 


ADAM & CHARLES BL ACK. 
Crown Bvo, Cloth, 7s. 6d. 


PROPERTIES OF MATTER. 


By P. G. TAIT, M.A., Sec.R.S.E., 


Formerly Fellow of St. Peter’s College, Cambridge, Professor 
of Natural Philosophy in the University of Edinburgh. 


ConTENTs :—Introductory.—Some Hypotheses as to. the Ultimate Struc- 
ture of Matter.—Examples of Terms in Common Use as Applied to Matter 
—Time and Space.—Impenetrability, Porosity, Divisibility.—Inertia, Mo- 
| bility, Centrifugal Force.—Gravitation.—Preliminary to Deformability and 

| Elasticity.—Compressibility of Gases and Vapcurs. —Compression of Liquids 
| —Compressibility and Rigidity of Solids.—Cohesion and Capillarity.— 
| Diffusion, Osmose, ‘Transpiration, Viscosity, &c. —Aggregation of Particles 


Edinburgh : 


By the SAME. Crown 8vo, Price 6s. 


LIGHT. 


Edinburgh : ADAM & CHARLES BL ACK. 
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' THE VICTORIA UNIVERSITY CALEN: 
DAR for the Year 1887. 


MACMILLAN & ©O., London. J: E. CORNISH, Manchester. 


Crown 8vo, Pp. 200, 25. 6d. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


J. & A. CHURCHILL. 
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 *Biary of Societies. 


LONDON 


THURSDAY, Fesrvary 3. 

RovaL SociETy, at 4.30—(1) On the Waves produced by a Single 
Impulse in Water of any Depth, or in a Dispersive Medium. (2) On the 
Formation of a Vortex or Vortices by the Motion of a Solid through an 
Inviscid Incompressible Fluid : Sir William Thomson, F.R.S. —On Pro- 
terosaurus speneri (von Meyer): Prof. H. G. Seeley, F.R.S. 

CuemicaL Society, at 8.—Ballot for the Election of Fellows.—An Ex- 
plana'ion of the Laws which govern Substitution in the Case of Benzenoid 
Compounds: Dr. 
and Perchlorate by Heat: Dr. Percy Frankland and J. Dingwall.—The 
Synthetical Formation of Ciosed Carbon Chains—Part I. Some Deriva- 
uves of Tetram_thylene : Dr. W. H. Perkin, — » and H. Coleman; 
Part II. Some Derivatives of Pentamethylene : W. H. Perkin, Jun. 

LINNEAN SOCIETY, at 8.—Fauna and Flora of Hy Afghan Boundary : Dr. 
Aitchison. 

RovaL INSTITUTION, 
M.A., F.R.S. 


at 3.—Molecular Forces: Prof. A. W. Riicker, 
FRIDAY, FEsrRvuary 4. 
GeoLocists’ ASSOCIATION, at 7.30.—Annual General 
Recent Volcanic Outburst in New Zealand: Wm. 
Agates and their Formation: W. J. Abbott. 
IxsTiTUTION OF CiviIL_ ENGINEERS, at 7.30.—Recent 
Friction (part 2): John Goodman. 


Lant Carpenter.—On 


Researches in 


XovAL INSTITUTION, at 2.—Some Unpublished Records of the City of | 


Edwin Freshfield, LL.D. 


SATURDAY, Fesrvary 5. 
RovaL INSTITUTION, at 3 —Modern Composers of Classical Song— 
Johannes Brahms (with Vocal Illustrations) : Carl Armbruster. 


MONDAY, Fesrvary 7 
Victorta INSTITUTE, at 8.—The Pedigree of Coral Reefs : S. R. Pattison. 
OvDONTOLOGICAL SocIETY, at 8.—President’s Inaugural Address. 
Rovat INSTITUTION, at 5.—General Monthly Meeting. 
LonDON INSTITUTION, at 5.—Art in the Past: W. B. 


TUESDAY, Fesrvary 8. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Notes on the Tribes of the Nile 
Valley North of Khartum : Lieutenant- -Colonel Sir Charles Wilson, R.E., 
K.C.B. 

Society OF CHEMICAL INDUSTRY, at 
to Bread-making : Jago. 

PuoToGRAPHIc Society, at 8.—Anniversary. 

IxstiruTion oF Civic ENG INEERS, at 8. —Adjourned Discussion upon the 
Papers by Mr. Dibdin and Mr. Santo Crimp, on ‘* Sewage-Sludge.”’ 

Roya INsTITUTION, at 3.—The Function of Respiration: Prof. Arthur 
Gamgee, F.R.S. 


London : 


Richmond. 


8.—Fermentation in its Relation 


WEDNESDAY, Ferrvary 9. 

Royat Microscopicat Society, at 8.—Recent Optical Improvements 
in the Microscope ; and the Operation of the Darwinian Law amongst the 
Minutest Organisms : Rev. Dr. Dallinger, F.R.S 

GEOLOGICAL SOCIE oe at 8.—Evidence of Glacial ‘Action in the Carboni- 
ferous and Hawkesbury Series, New South Wales: T. W. Edgeworth 
David.—The Eruption of Mount Tarawera : Capt. F. Ww. Hutton.—The 
Terraces of Rotomahana, New Zealand: Josiah Maitin. 


THURSDAY, 
Rovat Society, at 4.30. 
MATHEMATICAL Society, at 8.—n the Equation of Riccati: The President. 
—The Ortho-centroidal Circle : R. Tucker.—On Polygons inscribed in a 
Quadric and circumscribed about two Confocal Quadrics : R. A. Roberts. 
—On the Binomial Equation x? — 1 =0}; Quinquisection: Prof. Tanner. 
Socizt1y oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Tele- 
phonic Investigations : Prof. Silvanus P. Thompson. 
ATHEN.c£UM SociETy, at 8. 
Rovau INSTITUTION, at 3. 
F.R.S. 


FEBRUARY Io. 


—Molecular Forces: Prof. A. W. Riicker, 


Lonpon InstTiTUTION, at 6.—Electric 
son, D. 


Bells, I.: Prof. Silvanus Thomp- 
FRIDAY, Fesrvary 11. 

Rovat ASTRONOMICAL SocIETY, at 3.—Anniversary. 

Rovat InstiruTION, at 9.—Gilded Chrysalides : Edward B. Poulton. 


SATURDAY, Fepsrvary 12. 
PuysicaL Society, at 3.—Annual General Meeting.—Note on the Tenacity 
of Spun Glass: E. Gibson and R. A. Gregory. 
OYAL INssITUTION, at 3 —Modern Composers of Classical Song—Rubin- 
Stein, Raff, and Grieg (with Vocal [lustrations) ; Carl Armbruster. 





Armstrong.—The Decomposition of Potassium Chlorate | 
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Meeting.—On the | 
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THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
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Is unsurpassed for power, portability, and price, £4 4. 

SPECIAL ATTENTION ts a led hey the vec at advantages 
offered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and also to the tery favourable terms por on which Slides pur- 
chased of E. G. Wood may be exchanged. Full particulars 
will be found in Wood’s New List of Slides and Lanterns. 
Post free for One Stamp. 


E. G. WOOD, 
74 CHEAPSIDE, LONDON; anv 
HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON. 


ere ty 


CHEMICAL "HANDICRAFT. 





ILLUSTRATED, CLASSIFIED, DESCRIPTIVD. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET; 
LONDON, W.C. 


J. H. STEWARD’S 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 
Have been awarded 
GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence 
ILLUSTRATED CATALOGUES 
f the 





Gratis Post Free to all parts « 
World. 


Sole Maker of the Bridgman Triple 
0k Lantern and the Luke Bi-Unial. 
School Lanterns from £1 ros. Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 15s., best value ever offered 
Optician to the British and Foreign Governments. 


406, 66, 456, Strand; 54 Cornhill, London. 
MOORE BROTHERS will be pleased to 


show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14 Gardner Road, Tue 
Brook. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


Excellent Copies of the actual, natural Handwriting, | also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 
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PRIZE MEDAL 
AWARDED 


LEWIS WRIGHT’S 
PROJECTION 
POLARISCOPE, 


Showing axes of Crystals, 


HARVEY @& PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 


HEALTH 
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FRY’S PU R E 
CONCENTRATED 
SOLUBLE COCOA 
Prepared by a new and special scientific process 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becemes a pleasure when this Ink is used. It has been adopted by 


the principal Banks, Public Offices, and Railway Companies throughout 


Ireland. 


[t writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Can be obtained in London. through Messrs. BArctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. NEwsery & Sons, Newgate | 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


EPPS’S. 


GRATEFUL—COMFORTING. 


[i lows easily from the Pen. 





THIS 


HOLLOWAY PILLS MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACI. 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—B otanical News.— 


Proceedings of Societies. 
3@. Subscription for One Year, payable in advance, 12s 


WEST, NEWMAN, & CO., 


Price 1s 


London : 54 Hatton Garden, E.C. 


Blotting-paper may be applied at the 
moment of writing. 


MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 


| British), FOSSIL REMAINS, MINERALS, ROCKS, 


MARINE ZOOLOGY, &c., &c., &c. 


INVENTIONS E X HIBITION—GOLD MEDAL’ AWARDE D. 
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and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 








| Geological Transparencies for the Lanter», 


Descriptive Catalogue on Application. 
WALKER’S eeeney GRAVITY BALANCE FOR ROCKS 
ND MINERALS. 

HOW & CO.’S POCKET .MICROSCOPE meet 83.60 

MICRO-PETROLOGY.—S of P; Granites 

Syenites, Diorites, Gabbros, Dolerites, “Bassite, Tachylite Trachytes 

Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each. 

JAMES HOW & CO., 73 Farnincpox Srazsr, Lonpon. 
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is the best and, although a little dearer, 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 


With Illustrations, Demy 8vo, 145. 
The Z7imes says :— 
“The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieved, 
described in Mr. Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
arly spectroscopists. They certainly scat'er many of the fine fancies which the poets have woven round the face of our ‘spotless’ 
luminary 5 ; but have given us in their place facts w ‘hich no poet could ever have approached in his wildest imaginings 
Lockyet - begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectrosc: py from the time of 
Kepler to the present day..... We have only been able in the most summary manner to refer t» some of the points-of interest 
in this new volume, the numerous illustrations in which deserve a word of praise. 
The Scotsman says :— 
‘No man in this country can surpass Mr. Lockyer in the rare combination of painstaking accuracy in experimental work, 
sterling impartiality of judgment, and brilliant clearness in the expre-sion of his opinions. His numerous published works have 
assigned him the highest place as an authority on solar physics The author’s work is to be highly commended ; whatever 
conclusions scientific critics .ay arrive at as to the value of the hypothesis so ably advocated, there can be no two opinions about 
the uniform modesty and courteous respect for others which breathe through every page of the volume; the brilliant but clear 
style of the language in wi -.n his thoughts are clothed ; the exemplary enthusiasm by which he carries his readers on over much 
which otherwise would be hard and dry; and the genuine scientific scholarship which never courts the tactics of the 
mountebank.” 
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= Application to 
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International Inventions Exhibition, 1885. 
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ellows and Visitors intending to dine are requested to leave their Names 
at the Society’s Apartments. 





NORMAL SCHOOL OF SCIENCE.—A 
Gentleman studying will find a quiet and refined Home in the house of 
a Lady. Moderate terms. References to parents.—Mrs. KEBLE, 
42 Tregunter Road, South Kensington (Earl's Court Station). 





[All Rights are Reserved 


GRACE’S NEW DIRECT VISION 
SPECTROSCOPE. 


n Browning = 
— des Lowwon 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 

Price in Morocco Leather Case, £3 8s. 64d. 
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Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address Head-Master. ee 

FRENCH GENTLEMAN, with First- 
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at 2 Colville Gardens, Bayswater. He and his wife also receive as 
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And Cure of Mind Wandering. 
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New Prospectus from Prof. LOISETTE, 37 New Oxford Street, London. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 
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FE. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON,S.W. 


Among the numerous microscopic rock-sections recently added to stock 
are the following : —Palzopikrite, Menheniot ; Gabbro-Schist, Hornblende- 
Saussurite Gabbro, and Saussurite rock, The Lizard ; Olivine-Hornblende 
Serpentine, Kynance; and ‘‘Granulite”’ in contact with altered Killas, 
Meldon, Devon. General Catalogue now ready. 


- HOW & CO’S 
Geological Transparencies for the Lantern 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price rs. 6d. each. 
JAMES HOW & CO., 73 Farrincpon Street, Lonpvon. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Aqua, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Icish Markets of the week. 

Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 
as .~ of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers Z sto Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London. Ee. Money Orders payable to C. and R. ANDERSON. 


a On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
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LIVING SPECIMENS FOR THE MIGROSCCPE, 


GOLD MEDALawarded atthe FISHERIESEXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAy, 


Who last week sent to his Subscribers Salmon Fry, with drawing ang 
description. He also sent out Argulus foliaceus, Entomostraca, Clava 
squamata, Floscularia cornuta, Carchesium ~~ Spongilla fluviatilis, 
Glass Larva, Volvox globator, Desmids; also Hydra, Ameeba, Vorticella, 
Crayfish, and other Specimens for (Huxley and Martin’s) Biologicaj 
Laboratory work. 5 

Weekly Announcements will be made in this place of Organisms T, B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15, 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT, 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. . 

_ Purchasers should see that they are not deceived by fraudulent imita- 
tions. 

Price 1s. per bottle, with full instructions for use, from most Opticians, 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 
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Excellent Copies of the actual, natural Handwriting, ais. 
of Drawings, Music, even of elaborate Sketches, Pro. 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collectionsespecially adapted forTeaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

! Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selectior of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 

New Cataloguesand Lists onapplication to— 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 





“MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COlL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF RocKs. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 


TURTLE TABLETS. 


A scientific discovery, by which WEST INDIA TURTLE, with all 
their lusciousness of calipee and calipash, are concentrated into Tablets. 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tabet 1s 
sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup. Patronised by Royalty, and recommended by the highest 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 
free. Three Tablets for 5s. 6d. Six for ros. 6d., post free. 


CH. HOOPER & CO., 
164 Queen Victoria Street, London, E.C. 
Two Doors from the “ Times” Office. 
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Sale by Auction. 
NATURAL HISTORY SPECIMENS FROM NEW GUINEA, 
MR. J.C. STEVENS will Sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
February 14, at half-past 12 precixeiy, a beautiful assortment of Birds’ 
Skins, Insects, and other Natural History Specimens collected by Mons. 

AuGusTE LINDEN during his travels in New Guinea. 
On view the Saturday prior -from ro till 4, and Morning of Sale, and 
Catalogues had. 





MR. WM. LEIGHTON JORDAN, F.R.GS., | 


Is prepared to n.ake engagements for delivering Lectures on 





| 
| 


THE NEW PRI'CIPLES OF NATURAL | 


PHILOSOPHY, 


And also, in separate Lectures, on 


OCEANIC CIRCULATION. 


| and colchicum are not the least interesting part of the Cr 


ese Lectures will form a re-statement and further demonstration of the | 


vic advocated in the CHALLENGE LECTURES, delivered in 
Wili.. s Rooms in November and December 1377, on ‘‘ The New Theory of 
Vis Inertiz, or the Conflicting Action of Astral and Terrestrial Gravitation.”’ 
Address—W M. LEIGHTON JORDAN, 5 Gordon Street, W.C. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON, 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLOR, Esq. It is mounted on card 15 x 


13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 


INVALUABLE TO ASTRONOMERS. 

Price 3s. 6d. Post Free 35. 8d. 
HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 

416 STRAND, W..,, 

AND 
E. G. WOOD, 


74 CHEAPSIDE, E.C. 


Catalogue of Astronomical Telescopes, &c., Post Free. 


OLD OR NEW CHEMISTRY, 


Which is Fittest for Survival ? 


And other Essays in Chemical Philosophy. 
BY 
SAML...E. PHILLIPS, F.C.S. 
2s. 6d., Postage Free. 
Published by WERTHEIMER, LEA, & CO., London Wall. 

cc Just Published, Price One Shilling, i 
EXAMPLES OF EXERCISES IN NATU.- 
RAL PHILOSOPHY, given in the Natural Philosophy Class of 
Glasgow University from 1865 to 1885, with Indications how to answer 


them. By MAGNUS MACLEAN, M.A., Assistant to the Professor 
of Natural Philosophy in the University of Glasgow. 


Glasgow: JAMES MACLEHOSE & SONS, 61 St. Vincent Street. 
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THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrincTon, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarp Soutn. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. Bucuanan Wuite, M.D. 
_ Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 
Wooncut ILLustraTions and occasional LITHOGRAPHED and CuRomo- 

LiTHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





THE CROONIAN LECTURES FOR 1886, 
Price 3s. 6d. 


On SOME POINTS in the PATHOLOGY 
of RHEUMATISM, GOUT, and DIABETES ; the Croonian Lectures 
for 1826, delivered at the Royal College of Physicians, London, by 
P, W. LATHAM, M.A., M_D., Fellow of the College, Downing Pro- 
fessor of Medicine in the University of Cambridge, Senior Physician to 
Addenbrooke’s Hospital, and furmerly Assisiant Physician to the 
Westminster Hospital. 

“We believe their perusal will repay every thoughtful practitioner of 
medicine, for Dr. Latham has, we think, succeeded in the endeavour to 
indicate some of the changes in the nervous system, the blood, and the 
tissues, which may take place in diabetes, rheumatism, and gout. He has, 
further, drawn together a number of facts, as he says himself, and drawn 
certain inferences fror n, which, whether right or wrong. will certainly 
tend to a better understanding of the d.seases in question.’ 
Journal 

“* The arguments in support of Dr. Latham’s views afforded by appropriate 
treatment of rheumatism, and diabetes by salicylic and benzoic acids 
i yonian Lectures.” — 


'— British Medicat 


Lancet. 
DEIGHTON, BELL, & CO 
GEORGE BELL & SONS. 
Now Ready, Part XXXVI., Demy 8v 
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A JOURNAL OF NEUROLOGY. 
EpirorRiaAL COMMITTEE: 
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Sequel to a ‘‘Case of Ophthalmoplegia, complicated with various other 
Affections of the Nervous System.” By J. S. Bristowe, M.D., F.R.S. 


LES= 
By Alex. Hill, M.A., M D. 
vetween Epi'epsy and Insanity. By C. H. 


Curnicat CasEs— 
A Case of Hystero-Epileptoid Attacks, with Convulsions produced by 
Local Irritation of the Skin. By G. Parker, M.D 
A Case illustrating the Differential Diagnosis of Tumour of the Cord 
and Tumour of the Cauda Equina. By James Oliver, M.B., F.R.S. 
(Edin. ). 


ABSTRACTS OF BRITISH AND ForeIGN JOURNALS— 

Wundt’s Philosophische Studien. By J. McCattell, Ph.D. 

Abstracts of Papers on Nervous Diseases published in St. Thomas’s Hos- 
pital Reports from 1885 to 1884 (Vols. VI. to XIV. inclusive). By W. 
B. Hadden, M.D. (Lond.), 

Westphal on a Peculiar Group of Symptoms—Rumpf on Syphilis, In- 
fantile Paralysis, and Cerebellar Atrophy—Schulz on Aphasia, Hemian- 
opsia, Spinal Sarcoma, and Tetanus. By W. J. Dodds, M.D., D.Sc. 
rew : a Report of a slight Outbreak of Epidemic Cerebrospinal Menin- 
gitis, with Notes of Six Cases— Middleton on the Pathology of Pseudo- 
hypertrophic Muscular Paralysis, with Remarks ona so-called Degene- 
ration of the Nervous System—Beevor on Three Cases illustrating the 
Localisation of Motcr Centres in the Brachial Enlargement of the 
Spinal Cord—Vost on a Case of Tubercular Tumour of the Cerebellum. 
By J. A. Ormerod, M.D. 

Remak on a Case of Bilateral Paralysis of the Spinal Accessory Nerve— 
Hughes Bennett on Locomotor Ataxy, without Disease of the Posterior 
Columns of the Spinal Cord ; and on a Case of Cerebral Tumour. the 
Surgical Treatment by Rickman J. Godlee. By J. F. Pringle, M.D. 


MACMILLAN & CO., LONDON. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original! Articles by well-known naturalists in every branch of soology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from soologica 
journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. 

JOHN VAN VOORST, x Paternoster Row. 
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THE NEW HOME AND 


COLONIAL PERIODICAL. 


The JANUARY and FEBRUARY NUMBERS of 


MURRAY ’S 


WEA GA AZINE 


are now PUBLISHED, and contain the following interesting and ORIGINAL PAPERS. 
LORD BYRON’S LAST VERSES, written at MISSOLONGHI a few days before his death. 


LORD BYRON’S Recollections of MADAME DE 
LORD BYRON’S Poetical Introduction to LARA. 
LORD BYRON’S LAST WORDS ON GREECE. 


STAEL. 


SIR WALTER SCOTT’S Letter to Lord Byron on his Poem of the “ CORSAIR.” 


WILLIAM GIFFORD’S Letter to Lord Byron on “ CHILDE 


NEW NOVEL, “MAJOR LAWRENCE, 
MR. MATTHEW ARNOLD on GENERAL GRANT. 
THE BISHOP OF CARLISLE 


HAROLD.” 


’ by the Hon. EMILY LAWLESS, Author of “ HURRISH.” 
on the “ CHURCH HOUSE.” 


LADY MACDONALD’S TRIP by CAR and by COW-CATCHER at the opening of the CANADIAN PACIFIC 


RAILWAY. 


A DAY’S COVERT SHOOTING IN JANUARY, by E. S. H. 


A SKETCH FROM LIFE 


of AN IRISH PARISH PRIEST. 


MURRAY’S MAGAZINE is published MONTHLY at ONE SHILLING, and can be 
had at all BOOKSELLERS and RAILWAY STALLS. 


JOHN MURRAY, 


ALBEMARLE STREET. 


NEW WORK BY PROFESSOR MILNES MARSHALL. 


Ready This Day, with Numerous Illustrations, 


Crown 8vo, 10s. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 


By A. MILNES MARSHALL, M.D., D.Sc., 


M.A., F.R.S., 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. 


Assisted by C. 


London: 


SMITH, 


I1ERBERT Hurst, Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


ELDER, & CO., 


15 Waterloo Place. 





No Boiler. | 
No Explosion. 
No Danger. 
No Nuisance. 


__W. hi. BAILEY & C3, 


It requires no 
Skilled Labour, 
Little Attention, 

Small Cost to Work. 


oe ALBION WORKS. SALFORD 


Seren | BALES | 


SJ] HOT-AIR 
> ENCINE 
=| ISASAFE 
| AND CHEAP 
| FORMOF 





Possessing all the Properties of the — Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





hee 


Mathematical Instrument Steestenme *o > H, M. eee Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 


ot Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
liiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the onlv 
Gotp Mepat in the International Inventions Exhibition 188: for Math= 
matical Work. Silver Medal, Architects’ Exhibition. 1386. 

Address :—GREAT TURNSTILE HOLBORN. LONDON. we. 


Just Published, Price rs., by post 1s. 3d. 
THE VICTORIA UNIVERSITY CALEN- 
DAR for the Year 1887. 


MACMILLAN & CO., London. J. E. CORNISH, Manchester. 





MINERALS AND STONE 
IMPLEMENTS. 
MR.BRYCE-WRIGHT begs to call the attention of his Clients and! 

Public to his large Series of 

MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upward s 

N.B.—These Collections obtained the Prize Medal, 1862. 

GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 
Mineralogist and Expert in Frecious Stones, 
204 REGENT STREET, LONDON, w. 


Crown 8v0, PP. 200, 25. 6d. 


OUR MORALITY AND THE MORAL 


QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


J.& 4. CHURCHILL. 





Feb. 10, 1887 | 


NATURE 


CAVIi 





—_— 


SUBSCRIPTIONS TO “NATURE.” 


Ss. 
Vearly .. 2. sees ‘ s wilt 
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To the United States, the Continent, &c. :— 


Ano 


aa. oS ee wk RE 
Half-yearly . . . 2 «© se see 
Quarterly ...... 


fo India, China, and Japan :— 


oanank 


VO wc see Ves ess F 
HaGeeany 6c 6 ek ee ss 2 5 ce 
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AAA 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 


Biary of Socictics, 


LONDON 
THURSDAY, Fesrvary to. 

RovaL SOcIETY, at 4.30.—Contributions to the Metallurgy of Bismuth: 
Edward Matthey.—An Inquiry into the Cause and Extent of a Special 
Colour-relation between certain Exposed Lepidopterous Pupz and the 
Surfaces which immediately surround them : Edw. B. Poulton. 

MATHEMATICAL SOCIETY, at 8.—( n the Equation of Riccati : The President. 
—The Ortho-centroidal Circle : R. Tucker.—On Polygons inscribed in a 
Quadric and circumscribed about two Confocal Quadrics : R. A. Roberts. 
—On the Binomial Equation 2a? — 1=03 Quinquisection: Prof. Tanner. 
—Symmetrical Determinant-formule in Elliptic Functions : L. J. Rogers. 

SocleTY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Tele- 
phonic Investigations: Prof. Silvanus P. Thompson. 

RovAL INSTITUTION, at 3.—Molecular Forces: Prof. A. W. Riicker, 

-R.S. 

Lonpon INSTITUTION, at 6.—Electric Bells, I.: 

son, Ph.D. 





Prof. Silvanus Thomp- 


FRIDAY, FEesrvary 11. 
{ovaAL ASTRONOMICAL SocIEry, at 3.—Anniversary. 
{oval INSTITUTION, at 9.—Gilded Chrysalides : Edward B. Poulton. 
SATURDAY, Fepsrvary 12. 
PaysicaL SOCIETY, at 3.—Annual General Meeting.—Note on the Tenacity 
of Spun Glass : E. Gibson and R. A. Gregory. 
SUNDAY, Fesrvary 13. 


Sexpay Lecture Society, at 4.—The Great Ice Age: Dr. Litton Forbes. 

(With Oxy-hydrogen Lantern IIlustrations.) 
MONDAY, Fesrvary 14. 

RovaL GEOGRAPHICAL SOCIETY, at 8.30, 

ONDON INSTITUTION, at 5.—The Future for Art: W. B. Richmond. 
TUESDAY, Fesrvary 15. 

ZOOLOGICAL SOCIETY, at 8.30.—Report on a Collection of Echinodermata 
from the Andaman Islands: Prof. F. Jeffrey Bell.—On a Collection of 
Reptiles and Batrachians made by Mr. H. Pryer in the Loo Choo Isiands : 
G. A. Boulenger.—On a New Geckoid Lizard from British Guiana : G. A. 
Boulenger.—On the small Mammalia collected in Demerara by Mr. W. L. 
Sclater: Oldfield Thomas. 

IxstiTUTION OF Civit_ ENGINEERS, at 8.—Adjourned Discussion upon the 
Papers by Mr. Dibdin and Mr. Santo Crimp, on ‘‘ Sewage-Sludge.”— 
Imgation in Lower Egypt : Win. Willcocks. 

STATISTICAL SOCIETY, at 7.45. 

Rovat INsTITUTION, at 3.—The Function of Respiration : Prof. Arthur 
Gamgee, F.R.S. 

WEDNESDAY, Feprvary 16. 

RovaL METEOROLOGICAL SociETy, at 7.—Discussion on the Hon. R. 
Abercromby’s Paper, On the Identity of Cloud Forms all over the World, 
and on the general principles by which their indications must be read. 
Remarks concerning the Nomenclature of Clouds for ordinary use: Dr. 
H. H. Hildebrandsson.—Suggestions for an International Nomenciature 
of Clouds : Hon. Ralph Abercromby.—The Influence of Weather on the 
Proportion of Carbonic Acid in the Air of Plains and Mountains: Dr. 
W. Marcet, F.R.S., and A. Landriset. 

: - THURSDAY, Feprvary 17. 

RovaL SOCIETY, at 4.30. 

MINNEAN SOCIETY, at 8.—Phytobiological Observations. Part II. Forms 
of Seedlings and Leaf of Liriodendron: Sir John Lubbock.—On Dichclaspis 
Pellucide from Scales of Hydrophid : P. C. Hoek.—Observations on the 
Genus Ficus : Geo. King. 

Cuemicat Society, at 8. 

Xqat InstiruTion, at 3.—Molecular Forces: Prof. A. W. Riicker, 

Lonpon INsTITUTION, at 6.—Electric Bells, II. : Prof. Silvanus Thomp- 
son, Ph.D. 

= Museum, at 5.—Food Adulteration and Analysis: Charles E. 


: FRIDAY, Fesrvary 18 

SSTITUTION OF CivIL ENGINEERS, at 7.30.—Diving ; the Apparatus used 
and the Work carried out under Water : Geo. A. Becks. 
Pes NSTITUTION, at 9.—Genesis of Elements: William Crookes, 


406, 66, 456, Strand; 





NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Excectric LIGHT 
(Wright and Newton's Patent.) 


SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 
on application. NE WTON — ry Cc O 

°9 
OpTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PuysICAL APPARATUS 
FoR CoLiecEs, InstiTuTIONS, &c. SpecIAL OpricAL APPARATUS FOR 
Povariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 


FLEET STRKE!, LONDON. 
SECON BD EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


FREE, 


A GATALOGUE OF GHEMIGAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV>b 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET; 
LONDON, W.C. 


“J. H.. STEWARD'S. 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence. 
ILLUSTRATED CATALOGUES 


Gratis Post Free to all parts of the 
forld. 


Sole Maker of the Bridgman Tripir 
Lantern and the Luke Bi-Unial. 


School Lanterns from £1 ros. Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 15s., best value ever offered 


Optician to the British and Foreign Governments. 
54 Cornhill, London. 


MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14 Gardner Road, Tue 
Brook. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


W. P. COLLINS, SCIENCE BOOK- 


SELLER.—Secondhand and New. Specialty, Microscopy and Natural 
History. Catalogue and Monthly List free for Two Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157 Great 
Portland Street, Oxford Street, London, W. 
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GOOLDEN & TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 


ELECTRICAL ENGINEERS AND MANUFACTURERS. 


CoNnTRACTORS TO THE ADMIRALTY, Wak DevarrMeNT, INDIAN GOVERNMENT, &c. 
soolden-Trotter Dyna nos, “‘G.T.,” “A,” and ‘*M.” Types. Cardew Voltmeters (improved 
rn), Current Ga ges, F zs, &c. Sole Manufaciurers of rotter Dioptric Diffusers. agi 
Domestic, Factory, and Ship Installations carried out complete by our own staff. . 
Estimates Free on applicat.on 
type dynan 


Son, AND RAYMENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCES3ORIgs 
101 HATTON GARDEN, LONDON, E.C. 








PRIZE SEBEL, | HARVEY & PEAE, HEALTH 
AWARDED [sy Appointment to the Royal Institution of Great Britain, EXHIBITION. 


LEWIS WRIGHTS (<> pgp maine Ja) | ” Successors to 
PROJECTION | }tshieiy ete) Wee ei) W. LADD & CO 

POLARISCOPE, NB i, BEAK ST, 
= — REGENT ST., W. 


Showing axes of Crystals, 








&c., on a well illuminated 


and flat field. EE —— w Td ue Calalogue per post 8a. 
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HOUTEN’S GRATEFUL—COMFORTING, 
pure soluble COCO A 


is the best and, although a little dearer, 


really the cheapest in the end. HOLLOWAYS PILLS hl 


| 
| Is a Certain Cure for all Disorders of the LIVER, STOMAC: 
| 





AND BOWELS. A Great PURIFIER of the BLOOD; » 
| Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints 


The British Medical Journal says:—‘‘‘Van Houten’s Cocoa” 
is admirable. In flavourit is perfect, and itis so pure, well prepared, and 
rich,” &ce., &c. 














A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY AND PATHOGENESIS. 


3y ERNST ZIEGLER, Professor of Pathological Anatomy in the University of Tiibingen. 

Translated and Edited for English Students by DoNALD MACALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and University Lecturer in Medicine. With 
numerous Illustrations. Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections IX.-XII. 8vo. 125. 6¢. 

Part I.—General Pathological Anatomy. Second Edition. 12s. 6¢. Part II1.—Special Pathological Anatomy. Sections 

I.-VIII. Second Edition. 12s. 6¢. Sections IX.—XII. 12s. 6d. 


A TREATISE ON: CHEMISTRY. 


By Sir H. E. ROSCOE, F.R.S. ; and C. SCHORLEMMER, F.R.S., o 
Professor of Chemistry in the Victoria University, Owens College, Manchester. With Illustrations. VOLUME III.—ORGANIC 
CHEMISTRY. Part III. Demy 8vo. 18s. : 
Volumes I. and II.—INorGaNic CHEMIsTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DaLton, Engraved )) 
C. H. Jeens. 21s. Vol. II, Part I.—Metals. 18s. Vol. II. Part II.—Metals. 18s. Vol. III. Three Parts. —ORGa‘! 
CHEMISTRY. Parts I. and II. 21s. each. Part III. 18s. 


MACMILLAN & CO., LONDON. 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 





With Illustrations, Demy 8vo, 14s. 

The Zimes says :— 

‘*The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieved, 
as described in Mr, Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
early spectroscopists. They certainly scatter many of the fine fancies which the poets have woven round the face of our ‘spotless’ 
luminary ; but have given us in their place facts which no poet could ever have approached in his wildest imaginings Mr. 
Lockyer begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy from the time of 
Kepler to the present day We have only been able in the most summary manner to refer tv some of the points of interest 
in this new volume, the numerous illustrations in which deserve a word of praise.” 

The Scotsman says :— 

‘*No man in this country can surpass Mr. Lockyer in the rare combination of painstaking accuracy in experimental work, 
sterling impartiality of judgment, and brilliant clearness in the expression of his opinions. His numerous published works have 
assigned him the highest place as an authority on solar physics The author’s work is to be highly commended ; whatever 
conclusions scientific critics may arrive at as to the value of the hypothesis so ably advocated, there can be no two opinions about 
the uniform modesty and courteous respect for others which breathe through every page of the volume; the brilliant but clear 
style of the language in which his thoughts are clothed ; the exemplary enthusiasm by which he carries his readers on over much 
which otherwise would be hard and dry; and the genuine scientific scholarship which never courts the tactics of the 
mountebank.’ 


MACMILLAN & CO., LONDON. 





Now ready, Second Edition. Third Edition in the Press. 
ADAPTED TO THE NEW BRITISH PHARMACOP®EIA, 1885. 
Medium 8vo, price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPCE:IA BY F. H. WILLIAMS, M.D., 
BUSTON, MASS. 


‘*It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable. . . . It 
is undoubtedly the best treatise on the subject in the English language.”—British Medical Fournal, 

‘*A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation, ... but 
it is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.”—Jfedical Times 
and Gazette. 





BY THE SAME AUTHOR. 

DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Authcr on similar subjects. 
8vo, 10s. 6d. 

‘Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” —LZdinburgh Medical Fournal. 

‘*We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common-sense.” —ZLondon Medical Record. 


MACMILLAN & CO., LONDON. 





FOURTH EDITION, Revised and Considerably Enlarged. 


SPECTRUM ANALYSIS. 


SIX LECTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON. 
BY 


SIR HENRY E. ROSCOE, LL.D. F.RS., 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 


ARTHUR SCHUSTER, Ph.D., F.RS., 
Professor of Applied Mathematics in Owens College, Victoria University. 


With Appendices and numerous Illustrations and Plates. Medium 8vo, 215. 


MACMILLAN & CO., LONDON. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
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WORKS BY CHARLES DARWIN. 


A NATURALIST’S VOYAGE ROUND 


THE WORLD. Crown 8vo. gs. 


THE ORIGIN OF SPECIES BY MEANS 
OF NATURAL SELECTION. Woodcuts. Post 8vo. 7s. 6d. 
THE VARIATION OF ANIMALS AND 

PLANTS UNDER DOMESTICATION. Woodcuts. 2 Vols., Crown 
INSECTIVOROUS PLANTS. Woodcuts. 
Crown 8vo. 14s. 
THE DESCENT OF MAN, AND SELEC.- 


TION IN RELATION TO SEX. Woodcuts. Post 8vo. 9s. 


THE EXPRESSION OF THE EMO- 


TIONS IN, MAN AND ANIMALS. Illustrations. 8vo. 


THE MOVEMENTS AND HABITS OF 


CLIMBING PLANTS. Woodcuts. Crown 8vo. 6s. 


THE VARIOUS CONTRIVANCES BY 
WHICH ORCHIDS ARE FERTILISED BY INSECTS. 
THE EFFECTS OF CROSS- AND SELF- 
FERTILISATION IN THE VEGETABLE KINGDOM. 
THE DIFFERENT FORMS OF 


FLOWERS ON PLANTS OF THE SAME SPECIES. «Woodcuts. 
Crown 8vo. 10s. 6d. 

THE POWER OF MOVEMENT IN 
PLANTS, With Woodcuts. Crown 8vo. 155. 

THE LIFE OF ERASMUS DARWIN. 
With a Study of his Scie ntific Works by Ernest Krause. 
and Woodcuts. Crown 8vo. 7s. 6d. 


THE FORMATION OF VEGETABLE 


MOULD THROUG H THE ACTION OF WORMS. 


Crown 8vo. 9s. 


Crown 


Crown 


Portrait 


Woodcuts, 


Wood- | 


NWMURRAY’S List. 


KAMSCHATKA AND NEW GUINEA. WirtH Notices or 
Formosa, Liu-KIu, AND THE ISLANDS OF THE MALAY ARCHIPELAGO. 
By F. H. H. GUILL 4 ARD. With Maps and 150 Illustrations. 
2 Vols., Medium 8vo. 


| INDUSTRIAL ‘IRELAND. Suggestions 


FOR A_ Practicat Pouicy or “‘IRELAND FOR THE Irisu.” By 
ROBERT DENNIS. Crown 8vo. 6s. 
CONTENTS: —Depression and its Causes—Corn and other Food Crops—Live 
and Dead Meat—The Butter Trade—The Fisheries—Plants used in Manu- 
| factures—Mines and Quarries—Timber and Peat—Textile and Leathe: 
Trades—Pottery, Glass, Metal Working, &c.—Paper and Flour Mills—A 
Group of Minor Trades—Cottage Industries—Land Improvement—Motive 
| Power and Machinery—The Irish Railways—The Financial ING” &e. 
HYDROGRAPHICAL SURVEYING. 
Description of the Means and Methods Employed in Constructing 
Marine Charts. By Capt. W. J. L. WH — R.N., Hydrographer 
to the Admiralty. With Illustrations. 8vo. 
|'A MANUAL OF NAVAL “ARCHITEC- 
TURE, for the Use of Officers of the Navy, the Mercantile Marine 
Shipowners, Shipbuilders, and Yachtsmen. By W. H. WHI TE. 
Second and Revised Edition. With 150 Illustrations. 8vo. 245. 
THE STUDENT’S ELEMENTS OF GEO. 
LOGY. y Sir CHARLES LYELL, F.R.S. With 600 Woodcu 
Post 8vo. 
| THE FIRST BOOK OF NATURAL 
PHILOSOPHY : an Introduction to the Study of Statics, Dynamics, 
Hydrostatics, Light, Hzat, and Sound, with numerous Examples. By 
SAMUEL NEWTH, M. a D.D. Small 8vo. 38. 6d. 
|KIRKES’ HAND-BOOK OF PHYSIO- 
LOGY. By W. MORRANT BAKER, F.R.C.S. With 400 Illustra- 
| tions. Post 8vo. 14 i 
| METALLU RGY; the Art of Extracting 
METALS from their ORE S, and adapting them to various Purposes o! 
na momen By JOHN PERCY, M.D., F.R.S. The following 
| Volumes are now ready : 
SILVER AND GOLD. With Illustrations. 


| THE CRUISE OF THE MARCHESA TO 


8vo. 305. 
FUEL. With Illustrations. 8vo. _ 
LEAD. With Illustrations. 8vo. 305 
HOUSEHOLD SURGERY; or, Hints for 
By JOHN F. SOUTH. Fourth Edition. With 


EMERGENCIES. 
With Woodcuts. Feap. 8vo. 35. 64. 


New Preface and Additions. 


JOHN MURRAY, Albemarle Street. 
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R. & J. BECK’S |'GRACE’S NEW DIRECT VISION 
NEW MICROSCOPE, 


“THE STAR.” 








SPECTROSCOPE. 


MANCHESTER. 




















PRICES. 5 le — fin Browning 
lated == —4esSinnd Lowwon “———— 
Stand, with 1I-in. Object- | - $$$ ___—_—- 
glass and I Eye-piece ... 2 2 0 ww ee 
_ts18_ “ge ~— ee ae oe Mr. JOHN BROWNING: begs to direct attention to the 
= ject-glasses ... ... ... 3 3 0 , advantages of this very powerful, portable, and efficient Instru- 
. ‘ Stand, with 1 Eye-piece, 4-in. | ment, which will divide the Sodium lines or the D lines in the 
. FO = and }-in. Object-glasses, Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
CES OF f Fine Adjustment, Iris Dia- is provided with a fine motion focusing arrangement, and it is 
PELAGO. f ¢ phragm, Double Mirror, in applicable to every purpose for which a Direct Vision Spectro- 
we ‘ Foo Case ... sss see ove oe & | Q | Scope can be used. 
ions Mm a Price in Morocco Leather Case, £3 8s. 6d. 
” By : Full Descriptive Pamphlet sent on Illustrated Catalogue of Spectroscopes sent post free, Sixpence. 
——— Application to 
s—Live . 
<i J R.&J. BECK, 68 Cornhill, London, E.Cc,,| JOHN BROWNING, 
Leather GOLD MEDAL Optical and Physical Instrument Maker to H.M. Government, 
Z —~. : J Se: 
abe International Inventions Exhibition, 1885. 63 STRAND, LONDON, W.C. 
ass - 
A NEW PATTERN OXY-HYDROGEN JET TR AVELLER’S COMP ANION 
tructing ' 
grapher FOR LIME-LIGHT LANTERN. _ . 
. = = —-> 2 
‘EC- 
Marine, 
HITE. 
oe 
EO- 
odeuts. ee 
C= 
RAL a 
namics, 
ss. By 
510- This jet, designed by Lewis Waricut, Esq., gives a most powerful light, 
lustra- with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
spiral Cut in it, to which Newton’s new check-action is fitted. By this 
ting arrangement, the whole lime-surface is used, yet the light never impinges . - 
oses of WE tr ge ANEROID BAROMETER with Altitude Scale, COMPASS with Patent 
- Pacby e cut-off,” devised by ANDREW PrincLe, Esq., is also fitted to Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
lowing =— by which the light can be turned up or down without altering the Price 5 to 8 Guineas. 


Illustrated Price Lists Posted Free to all Parts of the World. 


Can be seen at k s FI S . 
Price, best workmanship, 472. Gd., as supplied to A. Prince, Esq., who N EGR ETTI & ZAMBRA, 


writes :— , ; 
SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


. for . “T write to let you know of the great success of the jet you made f. : 
With nan & grand light, and does not crack the limes as neat oe do. “ene. H OL BOR vi AD U CT. ¢ 
6d. p € cut-off, every time I use it I like it better.” Brancues :—45 CORNHILL ; 122 REGENT STREET. 


Nee, without “cut-off” (as supplied to L. Warcut, Esq.), 32s. 6d. Photographers at the CRYSTAL PALACE. 
N, and Z.’s Large Illustrated Catalogue . r200 Engravings. Price 5s. €d. 


NEWTON & CO., 3 Fleet Street, London, E.C. Telephone No. 6583. Telegraphic Address: Negretti, London, 
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EVENING LECTURES TO WORKING MEN. 
NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


The Second Course, consisting of Six Lectures on ATOMS, by Prof. T. 
E. THORPE, F.RS., will be delivered at the Museum of Practical 
Geology in Jermyn Street, S.W., commencing at 8 o’clock on Monday 
Evening, February 28, 1887. Tickets may be obtained by Working Men 
only on application at the Museum on Monday Evening, February 21, from 
6 to 10 o’clock. Fee for the Course, 6¢. Each Applicant is requested to 
bring his Name, Address, and Occupation, written on a piece of paper, for 
which the Ticket will be o costnnges. 


OWENS COLLEGE, MANCHESTER. 


The SENATE invite applications for the post of SENIOR DEMON- 
STRATOR in PHYSIOLOGY. he Stipend will be £150 per annum. 
A detailed statement of the duties, &c., may be obtained from the 
Registrar. 

Applications with Testimonials should be addressed to the Senate under 
cover to the RecisTRAr, not later than March 21. 


HENRY WM. HOLDER, M.A., Registrar. 


MR. WM. LEIGHTON JORDAN, F.R.GS., 
Is prepared to make engagements for delivering Lectures on 
THE NEW PRINCIPLES OF NATURAL 
PHILOSOPHY, 

And also, in separate Lectures, on 
OCEANIC CIRCULATION. 

These Lectures will form a re-statement and further demonstration of the 
views advocated in the CHALLENGE LECTURES, delivered in 


Willis’s Rooms in November and December 1877, on ‘‘ The New Theory of 
Vis Inertiz, or the Conflicting Action of Astral and Terrestrial Gravitation. 


Address—W M. LEIGHTON JORDAN, 5 Gordon Street, W.C. 





NORMAL “SCHOOL OF SCIENCE. me 
Gentleman studying will find a quiet and refined Home in the house of 
References to parents.—Mrs. KEBLE, 


a Lady. Moderate terms 
42 Tregunter Road, Scuth Kensington (Earl’s Court Station), 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

NEw SERIES OF Rocks. MICROSCOPIC SLIDEs. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON ApPLit 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
TURTLE TABLETS. 
which WEST INDIA TURTLE, with all 
their luscic of calipee and calipash, are concentrated into Tablets. 
A Real ~~ for Epicures, Invalids, and_ Travellers. 
sufficient to ake Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup ‘Patronised by Royalty, 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 
free. Three Tablets for ss. 6¢. Six for 10s. 6¢., post free. 
CH. HOOPER & CO., 
164 Queen Victoria Street, London, 
Two Do 


COLLEC- 


ATION. 


A scientific discovery, by 


usness 


E.C, 
Office. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


G :ological Collectionsespecially adapted forTeaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 


ors from the “* Times” 


New Cataluguesand Lists on application to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 





AND | 


Each Tablet is | 


and recommended by the highest | 


| Geological Transparencies for the Lantern 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded atthe FISHERIESEXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAM 
Who last week sent to his Subscribers Salmon Fry, with drawing an 
description. He also sent out Argulus foliaceus, Entomostraca, Claya 
squamata, Floscularia cornuta, Carchesium polypinum, Spongilla fluvi 
Glass Larva, Volvox globator, Desmids; also Hydra, Ameceba, Vortice 
Crayfish, and other Specimens for (Huxley and Martin’s) Biolog 
Laboratory work. 

eekly Announcements will be made inthis place of Organisms T, B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Paste, ' 1s. each. 


“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopic; 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. E : 

Purchasers should see that they are not deceived by fraudulent imita 
tions. 

Price 1s. per bottle, with full instructions for use, from most Opticiar 

Post free for 1s. 3¢. from 

EDWARD WARD, 249 Oxford Street, Manchester. 


~ MARVELLOUS MEMORY DISCOVERY 
(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 
Classes. 


New Prospectus from Prof. LOISETTE, 37 New Oxford Street, Lor 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 


ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 








| Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 


Successor to the late R. TALLING, 


| 180 BROMPTON ROAD, LONDON, S.W. 


opic rock-sections recently added to stock 
rite, Menheniot ; \sabbro- Schist, H« rab lene - 
Saussurite Gabbro, and Saussurite rock, The Lizard ; Olivine-Ho 
Serpentine, Kynance; d ‘*Granulite”’ in contact with altere 
Meldon, Devon. Ger reral Catalogue now ready. 


crosc 


Among the numerous mi 
are the following Palzxoy 


d Killa 


HOW & co. Ss 


Descriptive Catalogue on Application 
WALKER’S ino GRAVITY BA: .«NCE FOR ROCKS 
ND MINERALS. 

HOW & CO.’S POCKET MICROSCOPt LAMP, 8s. 64. 

MICRO-PETROLOGY.—Seetions of Pitchstones. Obsidians, G 
Syenites, Diorites, Gabbros, Dolerites, Basa Tachylites, Tra 
Andesites, Porphyrites, Rhyolites, Lawac 4 Schists, Lin 

stones, &c., price 1s. 6d. each. 
JAMES HOW & CO., 73 Farrincpos STREET, LONvUN. 


BERKHAMPSTED SCHO 


Twenty-eight milesfrom Euston. Good Sx 
Laboratory, heated swimming-bath, worksh: p. &c. 
Address, Head-Master. 


A FRENCH > 


rate Scholastic Recommendations, 
at 2 Colville Gardens, Bayswater. 
Boarders two or three Young Men who wish 
business or conversational purposes.—Address M. 
Swanley, Kent, 


Gneies 


L, HERTS. 


'arships and Exhibitions 
452 per annum. — 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Doucras, W. W. Fow rer, M.A.> 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This renin, commenced in 1864. contains standard articles and notes 
en all su arene connected with Entomology, and especially on the Insects of 
che British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes cou - 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1, Paternoster Row. 

N.B.—Communications, &c. should be sent to the Editors at the above 

address. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrinGTOonN, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarp Sout. 
Epwarp A, Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. BucHANAN WuiTeE, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ’Life- Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

WooncuT ILLustTraTions and occasional L1THOGRAPHED and CuRomo- 
LITHOSRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartinc, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union ; contains— 

Origina) Articles by well-known naturalists in every branch of zoology; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign soologica) 
journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. 

JOHN VAN VOORST, 1 Paternoster Row. 


NORTH BRITISH AGRICULTURIST 


the chief Agricultural Journal in Scotland, circulates extensively among 
nee Farmers, Resident Agents, and others interestedin the 
ment of land throughout the United Kingdom. 

The A RICULTURIST i is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Age entsis directed tothe AGRICULTURIST 
ms -_ of the best existing papers for Advertising Farmstcbe Let and Estates 
or Sale. 

Advertisers addressing themselves to Farmers og find the AGRICUL- 
TURIST a first-class medium for reaching that Clas 

Price 3d. By post 344. Annual Subscription, copehied in advance, r4s. 

ne mg 77 High Street, Edinburgh ; and 145 Queen Victoria Street, 
od Money Orders payable to 'C. and R. ANDERSON. 











On the rst of every Mont 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3@. Subscription for One Year, payable in advance, r2s. 

London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becemesa pleasure when this Inkis used. It has been adopted by 

the principal Banks, Public — Kane | Railway Companies throughout 
relan 

It writes almost ry’ full Black. | Flows easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Is cleanly to use, and not liable to Blot.}. moment of writing. 


Can be Cates in London, through Messrs. Barcray & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





Next Week, 8vo, 6s. 


ELEMENTARY PRACTICAL BIOLOGY. 
—VEGETABLE. By THOMAS W, SHORE, M.D., B.Sc., Lecturer 
on Comparative Anatomy at St. B artholomew’s Hospital. 


J. & A. CHURCHILL, 11 New Burlington Street. 





Valuable Works ehered t at very Cheap Prices and Carriage Free. 


NATURE. Consecutive Set from the Commencement 
to 1881. 23 Vols., Half Calf, Fin: Set, £7 15s. 
WATTS’S DICTIONARY OF CHEMISTRY. Com- 
plete Set, including all Supplements. Latest Edition, 9 Vols., New, 
15 2s., £8 8s. 


W. F. CLAY, 2 Teviot Place, Edinburgh. 


INTERNATIONAL SCIENTIFIC SERIES. 


NOTICE.—The New Volume in the above 
Series, entitled 


“THE GEOGRA- 

PHICAL AND GEOLOGICAL 

DISTRIBUTION OF ANIMALS,” 

by Professor Angelo H eulprin, 1s now 

ready at all Booksellers’, Crown 8vo, 
with Frontisptece, 55. 

London: KEGAN PAUL, TRENCH, & CO. 


Just Published, Crowa 8 8vo, 6s. 

LIVES OF THE ELECTRICIANS. First Series :— 
Professors TYNDALL, WHEATSTONE, and MORSE. By 
WILLIAM T. JEANS. 

“Not merely readable but fascinating, and will be devoured both by 
young and old.” —£iectrical Review. 
NEW VOLUMES OF “THE SPECIALISTS’ SERIES.” 

ON THE CONVERSION OF HEAT INTO WORK. 
A Practical Hand-book on Heat-Engines. By WILLIAM ANDER 
SON, M.Inst.C.E. With 62 Illustrations, 6s. _ (Fust Published. 

ARC AND GLOW LAMPS. A Practical Hand-book 
on Electric Lighting. By JUL is MAIER, Ph.D., Assoc.S.T.E., 
&c. With 78 Illustrations. © 7s 

ELECTRIC TRANSMISSION OF ENERGY and its 
Transformation, Subdivision, and Distribution. A Practical Hand- 
book by GISBERT KAPP, C.E., A.M.Inst.C.E., ‘&e. With 119 
Illustrations. 7s. 6d. ; p 

GAS- ENGINES : Their Theory and Practice. By 
WILLIAM MACGREGOR. With 7 Plates. 8s. 6a. 


London: WHITTAKER & CO., Paternoster Square, E.C, 





Just Published, Price 1s., by post 1s. 3d. 


THE VICTORIA UNIVERSITY CALEN- 
DAR for the Year 1887. 
MACMILLAN & CO., London. J. E. CORNISH, Manchester. 
Ne ie Crown 8vo, PP. 200, 25. 6d. aa 


OUR MORALITY AND THE MORAL 
QUESTION. by LIONEL BEALE, F.R.S., Professor of Medicine 
in ing s Voliege, ndon. 


‘J.& A. CHURCHILL. 


OLD OR NEW CHEMISTRY, 


Which is Fittest for Survival ? 
And other Essays in Chemical Philosophy. 


BY 
SAML. E. PHILLIPS, F.C.S. 
2s. 6d., Postage Free. 
Published by WERTHEIMER, LEA, & CO., London Wall. 











Just Published, Price One Shilling. 


EXAMPLES OF EXERCISES IN NATU- 
RAL PHILOSOPHY, given in the Natural Philosophy Class of 
Glasgow Universit y from 1865 to 1885, with Indications how to answer 
them. By MAGNUS MACLEAN, M.A., Assistant to the Professor 
of Natural Philosophy in the University of Glasgow. 


Glasgow: JAMES MACLEHOSE & SONS, 6r St. Vincent Street. 
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STANDARD SCIENTIFIC WORKS. 
WORKS BY JOHN TYNDALL, D.C.L., LL.D., F.R.S., &c. 


FRAGMENTS of SCIENCE. 2 Vols. Crown 8vo: 16s. LESSONS in ELECTRICITY at the ROYAL INSTITU 
HEAT a MODE of MOTION. Crown 8vo. 12s. TION, 1875-76. With 58 Woodcuts. Crown8ve, 2s. 6d. 
SOUND. With 204 Woodcuts. Crown 8vo. 10s. 6d. NOTES of a COURSE of SEVEN LECTURES on EL E Cc 
ESSAYS on the FLOATING MATTER of the AIR in z RICAL .” NOME —< hie ey, aoa at the Ro 
LATION to P ION anc NFECTION. With 2 nstitution rown 8vo. 1s ewe 1s. 6¢ ot 
at aa th 24 | NOTES of a COURSE of NINE LECTURES on LIGHT. 
LECTURES on LIGH f- delivered in America in 1872 and | delivered at the Royal Institution. Crown 8vo. 1s. Sewed, 1s. 6d. Cloth 
1873. With 57 Diagrams. Crown 8vo. 5s. FARADAY as a DISCOVERER, Feap. 8vo. 35. 6d. 





Tr bal ry “ T — 
WORKS BY T. M. GOODEVE, M.A., 
Barrister-at-Law, Professor of Mechanics at the Royal School of Mines. 

PRINCIPLES of MECHANICS. New Edition, Ke-written | A MANUAL of MECHANICS. An Elementary Text-boo 
and x oie 1. With 253 Woodcuts and numerous Examples Crown for Students of Applied Mechanics With 138 Illustrations and Dia 
8v grams, and da E: xar nples taken from ~ Science Department Examina 

The EL E MENTS of MECHANISM. New Fdition, Re- ti_n Paper W.th Answers. Fcap. 2s. 6d. 


written and Enlarged. With 342 Woodcuts. Crown 8vo. 


Twelfth Edition, Revised and Enlarged, with 5 Cé loured Plates and 923 Woodcuts. Crown 8vo. 


GANOT’S TREATISE ON. PHYSICS, E xperimental and Applied, for the Use of Colleges and Scheels. Translated 
and Edited from Ganot’s ‘‘Eléments de Physique,’’ by E. ATKINSON, Ph.D., F.C.S., Professor of E xperimental Science, Staff College 
Sandhurst 

Fifth Edition, with 20 Pages of New Matter, 2 Plates, and 495 Woodcuts. Crown 8vo. 7s. 


GANOT’S NATURAL PHILOSOPHY, FOR GENERAL READERS AND YOUNG PERSONS. A, Course of 


Physics divested of Mathematical Formule, expressed i in the language of daily life. Translated and Edited from Ganot's ‘‘ Cours Elémentaire 
Physique,” by E. A TKINSON, Ph.D., F.C.S., Professor of Experimental Science, Staff College, Sandhurst. 


THE ELEMENTS OF CHEMISTRY. Theoretical and Practical By W. ALLEN MILLER, M.D., LL.D. 
Part I. Chemical Physics. Sixth Edition, Revised, with Additions, by Part III. The Chemistry of Carbon Compounds, or Organic Chemistry 
H. MACLEOD, F.C.S. With 274 W« yodcuts. 3vo. 16s. With 20 Woodcuts. Fifth Edition, Revised, and for the most part Re- 
Part II. Inorganic ¢ hemistry. Sixth Edition, Revised throughout, with written, by H. E. ARMSTRONG, Ph.D., and C E. GROVES, F.C.s 
Additions by C. E. GROVES. With 376 Woodcuts. 8 3 


SELECT ME THODS IN CHEMICAL ANALYSIS. chiefly Inorganic. By WILLIAM CROOKES, F.R.S., &c. 


Second f n, Re-written and greatly Enlarged. With 37 Woodcuts 


A MANUAL OF PRACTICAL ASSAYING. By JOHN MI TCHELL, F.C.S. Revised, with the Recent 
Discoveries incorporated, by W. CROOKES, R.S. 8vo. Woodcuts. 31s. 6d. ; 

HOURS WITH A THREE. INCH TELESCOPE, By Capt. W. NOBLE, F.R.A.S., &c. With a Map’of the Moon 
and 103 Woodcuts. Crown 8vo. 6d. 


A HAND- BOOK OF PRACTICAL TELEGRAPHY. By R. S. CULLEY, Member Inst.C. E., late Engineer-in- 


Chief of Telegraphs to the Post Office. Eighth Edition, Completely Revised. With 135 Wood cuts and 17 Plates. 8vo. 16s. 


THE MARINE STEAM- ENGINE : a Treatise for the Use of Engineering Students and Officers of the Royal 


Navy. By R. SENN R.N., Chief Inspector of Machinery, Admiralty. With 26r Ill istrations. 8vo. 215. 


THE GAS- ENGINE. ‘By DU GALD CLERK. With ror Illustrations and Diagrams. Crown 8vo. 75. 6d. 


THE STEAM-ENGINE. By GEORGE C. V. HOLMES, Whitworth Scholar, Secretary of the Institution of 
Naval Architects, Corresponding Member of the Society of Natural Sciences at Cherbourg, &c. Revised throughout *by Prof. James Stuart, M.P 
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RovaL SOCIETY, at 4.30 —A Record of ry. ments upon the Functions 
of the Cerebral Cortex : Prof. Horsley, F.R S., and Prof. Schafer, F.R.S. A CATALOGUE. ‘OF GH EMICAL “APPARATUS: 

Recent -On Radiar — Spectroscopy ; Examination of the Residual Glow : S TRATED, CLASSIFIED, DESCRIPTI vi 

W. Crookes, F. ILLU R 
' LinnEAN SociIETY, at 8.—Phytobiological Observations. Part II. Forms 8 Illustrated with 1600 Woodcuts. 
; Moon of Seedlings and Leafof L iriodendron: Sir John Lubbock.—On Dichclaspis Steet Coantiets —~ Cheapest List of Apparatus, 

. pellucide from Scales of Hydrophid: P. C. Hoek.—Observations on the os 
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(uemicaL SociETY, at 8.—Influence of Temperature on the Heat of Dis- LONDON, W.C. 
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Cc. W. Kimmins, M.A., D.Sc.—On the Relation of Diazobenzeneanilide I EWARD’ 
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Soman INSTITUTION, at 3.—Molecular Forces: Prof. A. W. Riicker 
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son, Ph, f j 
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5 apes at 9.—Genesis of Elements: William Crookes, 
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Lonpon INSTITUTION, at 5.—William the Silent: R. F. Horton. 406, 66, 456, Strand; 54 Cornhill, London. 
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THURSDAY, Fesrvary 24. and also to the very favourable terms uj fon which Slides pur- 
Rovat Society, at 4.30. chased of E. G. Wood may be exchange Full particulars 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.RS., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 











With Illustrations, Demy 8vo, 145. 

The Zimes says :— P 

‘*The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieve 
as described in Mr. Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams 
early spectroscopists. They certainly scatter many of the fine fancies which the poets have woven round the face of our ‘—- 
luminary ; but have given us in their place facts which no poet could ever have approached in his wildest imaginings. . . - - M 
Lockyer begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy from the time 
Kepler to the wn day We have only been able in the most summary manner to refer to some of the points of inter 
in this new volume, the numerous illustrations in which deserve a word of praise.” 


The Academy says :— > 

‘The splendid work embodied in this treatise demands ample recognition at the hands of a reviewer. . . . Mr. Norm: 
Lockyer has conferred a great boon upon chemists, physicists, and astronomers by gathering into one connected whole the chi 
results of the researches which have been made on the chemistry of the sun. He freely acknowledges the labours o 
although his own share in these difficult inquiries has been indeed ample. The illustrative woodcuts of apparatus, spectra, 
phenomena, as well as the numerous tables of measurements, form an important feature of the volume. Whatever judgment may. 
formed as to the validity of his hypothesis, the indefatigable ardour with which he has attacked the great problem of the constitu! 
of the sun, and the skill with which he has devised fresh methods of testing and re-testing the meaning of the phenomena observe 
and the soundness of the arguments based thereon, merit the warmest acknowledgment.’ 
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A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions. Second Edition. Revised and Enlarged. Mediam 8vo. ais. 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR nf ~—~tapeaama F.R.S., and W. W. HAL- 
DANE GEE, B.Sc. Crown 8 
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Part II. —ELECTRICITY AND MAGNETISM. 

Part III.—OPTICS, HEAT, AND SOUND 

A School Course of Practical Physics. 
the same Authors. 
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Physics, Elementary Lessons in. By Pro- 
fessor BALFOUR STEWART, F.R.S. New Edition. With numer- 
ous Illustrations. Feap, 8vo. 4s. 6d. (Questions on, 2s.) 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Qu ms. 18mo. 
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On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKE s, 
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fessor of Mathematics in the University of Cambridge. First Course. 
On THE Nature oF Licut.—Second Course. On LiGuHT as a 
MEANS OF INVESTIGATION. Crown 8vo. 25. 6d. each. 
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a rahe Analysis. Lectures delivered in 
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ROSC JE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
hem, Victoria University, Mz: anchester. Fourth Edition, revised and 
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FR , Ph.D., Professor of Applied Mathematicsin the Owens College, 
Victoria University. With Appendices, numerous Illustrations, and 
Plates. Medium 8vo. ars. 

Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. _1os. 6d. 

Heat. By P. G. Tait, M.A., Sec. R.S.E., for- | 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural | 
Philosopny in the University of Edinburgh. Crown 8vo. 6s. | 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crrown Bvo. 75. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUN'TER, M.A., F.R.S._ Fceap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations. 3s. 6¢. Part II1.— 
Sound, Light,and Heat. 3s. 6d. 

Electrostatics and Magnetism, Reprints of | 
Papers = By Sir WILLIAM THOMSON, D C.L. » LL.D., F.R.S., 
F.R.S. Fellow of St. Peter’s College, Camb widge, and Professor of 
me Philosophy i in the University of Glasgow. Second Edition. | 
Medium 8vo. 18s. 

Electricity and Magnetism. By Professor 
a re With numerous Illustrations. Feap. 

0. 45. 6¢ 

Electricity and Magnetism, Absolute Mea- 

SUREMENTS IN. By Professor ANDREW GRAY, M.A., 


F.R 3.0. Pott 8vo. 35. 62. 

Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 2s. 

Heat and electricity, A Collection of Ex- 
AMPLES ON. By H. H. TURNER, B.A., Fellow of Trinity College, 


Cambndg Crown 8vo. 2s. 6d. 
By J. 
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By 


[ln the press. 


Steam, "An Elementary Treatise on. 
PE R RY , C.E., Professor of Engineering in the Imperial College of 
gineering, Yedo. With Illustrations, Numerical Examples, and 
‘ . Fceap. 8vo. 4s. 6d. 
Sound, Elementary Lessons on. By Dr. 
W.H. STONE. With Lllustraticns. Feap. 8vo. 3s. 6d. 
Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
“a phy, Queen's College, Belfast. Second Edition. Globe 8vo. 


Applied Mechanics : An Elementary General | 
Intruduction to the Theo ory of Structures and Machines. By JAMES 
H. CO'TERILL, F.R.S., Associate Member of the Council of the | 
Institution of Naval Architects, Associate Member of the Institution of | 
Civil Engineers, Professor of ‘Ap plied Mechanics in the Royal Naval | 
College, Greenwich. Medium 8vo. 18s. 
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The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 

The Mechanics of Machinery. By Alex. 
B. W. KENNEDY, C.E., Professor of Civil and Mechanical 
Engineering in University College, London. With Illustrations. 
Crown 8vo. 12s. 6d. 5 

Elementary Science, Numericai Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S,, F.C.I. 
Globe 8vo. 2s. 6d. 

Chemical Arithmetic. 


By the same Author. 


ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 


Professor U.S. Nav al Observatory. With 112 — ions and 5 Maps 


of the Stars. Second Edition, revised. 8vo. 
Popular Astronomy. By Sir G. B. Airy, 
With numerous Illustrations. 


K.C.B., F.R.S., late Astronomer-Roy: 
By 


Fcap. 8vo. 45. 6d. 

Astronomy, Elementary Lessons in, 
J. NORMAN LO CKYE R, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8v ss. 6d. (Questions on, 1s. 6d.) 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S. With Illustrations. € vo. 1 

Primer of Astronomy. By F Norman 
LOCKYER, F.R.S. With numerous II! ions New Edition 


18mo. 1s. Science Primers. 


With 1200 Examples. 


Second Edition. Globe 8vo. 45. 6d. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemist By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SC “HORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and Il.—INORGANIC CHE MISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 
18s. Vol. II. Part II1.—Metals. 18 
Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
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The Study of Chemistry, ‘an Introduction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopkins 
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mistry, an Introduction to the Study of. By IRAREMSEN, Professor 
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HENRY E. say F.R.S. New Edition. With numerous 
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Part I.—Metals 


or, Organic Che- 
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JONES, F.R.S.E., F.C.S. Feap. 8v 

Primer of Chemistry. 
ROSCOE, F.R.S. With numerous Illustrations. New Editicn. 
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New, Rare, and Interesting Optical and Dissolving View 
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Fire-tail Moth, Chrysis igni wy brillian WATSON & SONS’ LANTERN LENS is unsurpassed 
a eens Sea ean VE Hen by anything yet made for the purpose ; it gives a sharpness of definitio; 
Silver Spot Moth eve “ “ flatness of field, and brilliancy of picture, hitherto unequalled. It 
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Wheels of Chirodota, Synapta Plates, Butterfly Scales, &c., very 
suitable for sofrées, prices 7s. 6d., 10s. 6d., 165., 218. each. LANTERN, exactly similar in all respects to above, 
Very perfect sections, transverse, of whole Hand and Foot of ;Feetus, | but with Tin instead of Mahogany Body, £4100. 
double stained, showing ossifying cartilage, &c. ... ee. each 
Section through Jaw of Kitten, showing the Displacement of the 
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A Pp Pp A R A - U S ° ae is unequalled in value at the 
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First-class Microscopic WZ jectives, giving a range of 
Objects. : ~ < amplification from 75 to 70° 
SD diameters, in mahogany cabi- 
net, price 


W. WATSON & SONS, Opticians to H. M. Serene 
_313 HIGH HOLBORN, LONDON, W.C. EstaBiisHEeD 1837. 


~~ Printed by I Rocuann ¢ Cuar AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Lettie yn, and “Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York. —THURSDAY, February 17, 1887. 








', 1887 


——__.., 


View 


urpé —_ 
defini 
led. 


ghout, with 
Body, very 


sly simple to 
0 above, 


.E LAN- 


m— 


immense 
ct to carry, 
sreen tightly 
7.5 12-feet, 


Apparatus, 


yy 


OPE. 


N, 1886. 
at an ex- 
ed on an 
- body for 
d concave 
‘or under- 
ement for 
sms, with 
ATSON & 
tment, as 
ch is per- 
il motion, 
he highest 
e greatest 
nent. The 
s finished 
inner, and 
lue at the 


Illustrated, 
e, } and 
nglish ob- 


range ei 


75 to 700 
gany cabi- 


Od. 
nent, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 








No. 904, VOL. 35] 


THURSDAY, FEBRUARY 24, 








1887 


[pric E 15 CENTS 








Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 





R. & J. BECK’S 


NE W MICROSCOPE, 


“THE STAR.” 


PRICES. 
Stand, with 1-in. Object- 
glass and 1 Eye-piece 
Stand, with 1-in. and ae 
Object-glasses .. , 


Stand, with 1 Eye- lace in. 
and %-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Es ae as oe « 

Full Descriptive Pamphlet sent on 

Application to 


R. J. BECK, 68 Cornhill, London, E.C. 
"GOLD MEDAL, 
International Inventions Exhibition, 1885. 


| GRACE'S NEW DIRECT VISION 
SPECTROSCOPE. 








Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instrv- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 

Price in Morocco Leather Case, £3 8s. 6d. 


Illustrated Catalogue of Spectroscopes sent post free, Sixpence. 
. 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Governmen:, 


63 STRAND, LONDON, W.C. 








Now Ready, Vol. VII., pp.462, with 13 Plates, Price ars. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of 


Prof. W. RUTHERFORD, F.R.S., of Edinburgh, Prof. J. BURDON- 
SANDERSON, F.R.S., of Oxford ; and in America of 
Prof. H. P. BOWDITCH, of Boston ; Prof. H. NEWELL MARTIN, 
F.R.S., of Baltimore ; Prof. H. C. WOOD, of Philadelphia, 
BY 


MICHAEL FOSTER, M.D., F.R.S. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
CAMBRIDGE. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., LL.D., F-R.S., 


will, on SATURDAY NEXT FEBR 
Cones of ie Sangam aa Rd UARY 26), at three o'clock, begin a 


Subscription :to 
this Course. On Guinea 
Season, Two Guineas. : ‘ 





tto all the Courses in the 





A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPADIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON ; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6583. Telegraphic Address ; Negretti, London. 











BRITISH MUSEUM. 


The Reading Room and Newspaper Room will be CLOSED from 
TUESDAY, March 1, to FRIDAY, March 4, both days inclusive. | 
EDWARD A. BOND, Principal Librarian. 


British Museum, February 22, 1887. 





I AM SENDING FOR THREE YEARS 


A BOTANICAL AND ZOOLOGICAL EXPEDITION 


IN THE 


MOUNTAINS OF BRITISH 


~ 
urg, Prussia. 


MR. WM. LEIGHTON JORDAN, F.RGS.,, | 


Is prepared to make engagements for delivering Lectures on 


THE NEW PRINCIPLES OF NATURAL | 


PHILOSOPHY, 


And also, in separate Lectures, on 


OCEANIC CIRCULATION. 


These Lectures will form a re-statement and further demonstration of the | 


views advocated in the CHALLENGE LECTURES, delivered in 


Willis’s Rooms in November and December 1877, on ‘‘ The New Theory of | 


Vis Inertia, or the Conflicting Action of Astral and Terrestrial Gravitation.’’ 
Address—W M. LEIGHTON JORDAN, 5 Gordon Street, W.C. 





W. P. COLLINS, SCIENCE BOOK. | 


SELLER.—Secondhand and New. Specialty, Microscopy and Natural 
History. Catalogue and Monthly List free for Two Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157 Great 
Portland Street, Oxford Street, London, W. 


MARVELLOUS MEMORY DISCOVERY — 
(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 
Classes. 
New Prospectus from Prof. LOISETTE, 37 New Oxford Street, London. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
ROCKS, MINERALS, FOSSILS. 
EF. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &e., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON, S.W. 


Among the numerous microscopic rock-sections recently added to stock 
are the following : Palzopikrite, Menheniot ; Gabbro-Schist, Hornblende- 
Saussurite Gabbro, and Saussurite rock, The Lizard ; Olivine-Hornblende 
Serpentine, Kynance; and ‘‘Granulite” in contact with altered Killas, 
Meldon, Devon. General Catalogue now ready. 

MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14 Gardner Road, Tue 
Brook, 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


NATURE 


| Specimens for (Huxley and Martin’s) Biologica! Laborato: 


NORTH-WESTERN AMERICA. | 


Century Collections of Plants, Seeds, Insects, Shells, &c., at moderate | 
Orders particularly desired.—Dr. G. Dieckx, Zoeschen b. Merse- | 
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LIVING SPECIMENS FOR THE MIGROSCCPE. 


GOLD MEDALawarded atthe FISHERIESEXHIBITION to 


| THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHawy, 


Who last week sent out Paludicella Ehrenbergi, showing the Hybe 
(winter buds) hatching out, with drawing and description. He also 


| Lophopus crystallinus, Salmon Fry, Argulus foliaceus, Entomostraca, 
| cerca ringens, various free-swimming Rotifers, Spongilla fluviatilis, Vo} 


globator, Desmids; also Hydra, Ameeba, Vorticella, ae. oe and o 
work, 
Weekly Announcements will be made in this place of Organisms T. Pp 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £) 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopica 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. A 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. 
Price 1s. per bottle, with full instructions for use, from most Optician 


Post free for 1s. 3a. from 
EDWARD WARD, 249 Oxford Street, Manchester. 





MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CE Les. 





| TINE, OPALS, &c., &c. 


RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLE 
TIONS FOR STUDENTS AND PROSPECTORS. 
VERY FINE POLISHED SECTIONS OF 
NAUTILI. 
NEW SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


TURTLE TABLETS. 


A scientific discovery, by which WEST INDIA TURTLE, witha 
their lusciousness of calipee and calipash, are concentrated into Tablets 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tablet is 
sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup. Patronised by Royalty, and recommended by the highest 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 
free. Three Tablets for ss. 6¢. Six for 10s. 6d., post free. 


CH. HOOPER & CO., 
164 Queen Victoria Street, London, E.C. 
Two Doors from the ** Times” Office. 


AMMONITES ANI 





SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collection especiallyadapted forTeaching assuppliedto Science 
and Art Department, and used by all Lecturers and Teachers in 
: Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 


New Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


Established 27 Years in London. 


HOW & CO.’S 
Geological Transparencies for the Lanter 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 

HOW & CO.’"S POCKET MICROSCOPE LAMP, 38s. 62 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, ‘ 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lim 

stones, &c., price rs. 6d. each. 
JAMES HOW & CO., 73 FARRINGDON STREET, LONDON. 
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A Complete Ori ginal Subscriber’s Set of the late Mr. Gou ild’s magnificent 
Ornithological and other Works, being a selection from a 
obleran’s Library. 


MESSRS. HODGSON will Sell by Auction, 


at their Rooms, 115 Chancery Lane, W.C., on WEDNESDAY, 
Marcu 9. at Two o’clock, a Complete Original Subscriber’s Set of the 
late Mr. GOULD’s magnificent Works on DRNITHOLOGY, es being 
a selection from the library of a nobleman, comprised in 41 vols., hand- 
somely bound, together with a choice walnut cabinet for the same; also 
Gray’s Genera of Birds, 3 vols. ; Buller’s Birds of New Zealand; Mal- 
herbe, Monographie des Picidées, 4 vols. ; 
Shelley’s Sun Birds; —_ — Society’s Transactions, 
Magazine of Zoology and Bo 70 vols. ; Bewick’s Birds anc 
rupeds, 3 vols., large eer: "Be “s Quadrupeds, largest paper ; 
other interesting books in Natural Hist ory and Zoology 

Catalogues are preparing 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

Che AGRICULTURIST is published every W: ‘ednesday afternoonin time 
for the Evening Mails, and contains Reports of ail the principal British and 

Irish Markets of the week, 

Chespecial attentionof Land Agentsis directed tothe AGRICULTURIST 
as — of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themse!ves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3a. By post 34d. Annual Subscription, payable in advance, r4s. 

Offices—377 High Street, ees x and 145 Queen Victoria Street, 
London, E. Fed Money Orders payable to C. and R. ANDERSON. 





On the rst of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3a. Subscription for One Year, payable in advance, rzs. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Contos by C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A.; 
F.L.S., BR. oe & % F.R.S., E. Saunpers, F.L.S., and 
. STAINTON, F.R.S. 

This M ine, c i in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. toVI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 


= B.—Communications, &e. should be sent to the Editors at the above 
address, 








The volumes coir- 





JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinoty pe Process from a large Drawing by T. R. 
MELLor, Esq. 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 


INVALUABLE TO ASTRONOMERS. 


Price 3s. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, W.C., 
AND 
E. G. WOOD, 


74 CHEAPSIDE, E.C. 





Catalogue of Astronomical T. elescopes, &c., Post Free 


Sharpe’s Kingfishers; | 


It is mounted on card 15 X 13 inches, and has every pro- | 





| I. 


PROPERTIES OF MATTER. 


Il, 
In Crown 8vo, Price 6s 


LIGHT. 


ty P. G, TAIT, M.A., secu 


Formeriy Fellow of St. Peter’s College, Cambridge; Professor of Natura 


Phil »sophy in the Uni iversity of Ex dinburgh. 


Edinburgh : ADAM & CHARLES BLACK. 


A ; GEBRA 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 
PART F3 
By G. CHRYSTAL, M.A., 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; 
of Mathematics 1 in the Uni versity of E —— 


ADAM & CHARLES BLACK. 


Price tos 


Po 


d Professor 
Edinburgh : 


In One Vol. Royal 8vo, Cloth, New Edition (Third), Price 31s, 6d. 


CANAL AND RIVER 
ENGINEERING 


By DAVID STEVENSON, 


F.R.S.E., Late Member of the Institution of Civil Engineers. 


New Edition (Third) 
By D. A. STEV Ls; NSON, B.Sc., F.R.S.E., and C. A. STEVENSON, 
B. 


, Civil Engineer. Profusely Illustrated. 


Edinburgh: A. & ( London: LONGMANS. 


BLACK. 





Revised and Enlarged, 2 Vols, Demy 8vo, pp. Ixxxiv—574 
and xxviii—734, Cloth, ars 


PHANTASMS OF THE LIVING. 


By EDMUND GURNEY, M.A., 
Late Fellow of Trinity College, Cambridge ; 
FREDERIC W. H. MYERS, M.A., 
Late Fellow of Trinity College, Cambridge; and 
FRANK PODMORE, M.A. 
Published with the San 


New Edition, 


tion of the Council of the Society for Psychical 
Research. 

Times: *‘ The main purpose of these remarkable volumes is to break new 
ground in the region of psychical inquiry. 

Spectator : ‘‘ We cannot too heartily praise the sobriety of judgment with 
which the conclusions have been drawn., The book will long be regarded as 
the most serious attempt hitherto made to record the least explicable of 
psychical impressions, and to estimate their value.” 

Mind: “‘The mas sive result of an inquiry conducted with astonishing 
vigour and pertinacity. 

St. James's Gazette: ‘“‘Mr. Gurney tests the stories in a thoroughly 
sceptical spirit... . The chain of reasoning is a strong one, and the amount 
and goodness of the evidence are startling. . . . The book is cleverly and 
brightly written.” 

Pall Mali Gazette: “ 
done.” 

Daily Telegraph: 

Science (Boston): ‘‘ Untiring zeal in collecting facts, and patience in 
Seeking to make them accurate ; learning of the solidest sort in discussing 
them; in theorising, subtlety and originality, and, above all, fairness—for 
the work absolutely reeks with candour.” 


TRUBNER & CO., 


Useful and arduous work diligently and ably 


* The treatise is full of interest and suggestion.” 


Ludgate Hill. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 


Bailey's Hot-air Pump, —— ready for work, to supply any quantity of Water up to 4000 Gallons | 


aily, 


umping Salt Waser at 
Colwyn Bay Hotel. 


(LEJEUNE 


MANUFACTURE FOR THE TRADE 


£32. Pamphlets and Particulars free. 
W. H. BAILEY & CO,, Hypraviic Encineers, &c. 


Au.pBion Works, SALFORD, MANCHESTER. eee 
Supplying a 
ansion, 


AN Dp RAYMENT 


"AND PERKEN), 


ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES 
101 HATTON GARDEN, LONDON, E.C. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





J. LANCASTER & SON, 


BIRMINGHAM, 
The Largest Makers of PHOTOGRAPHIC APPARATUS in the World. 


Complete 
Sets 
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The International Patent. 

New Illustrated Catalogue, 4 Stamps, containing Drawings and Descrip- 
tions of New Patents, ‘‘ Merveilleux Méritoire” Instantograph, Watch 
Cameras, Iron Serra &e., &e., & 

Just Published, Crown 8vo, 6s. 

LIVES OF THE ELECTRICIANS. First Series :— 
Professors TYNDALL, WHEATSTONE, and MORSE. By 
WILLIAM T. JEANS. 

Not merely readable but fascinating, and will be devoured both by 
young and old.” —£ivectrical Review. 

NEW VOLUMES OF “THE SPECIALISTS’ SERIES.” 

ON THE CONVERSION OF HEAT INTO WORK. 
A Practical Hand-book on Heat-Engines. By WILLIAM ANDER- 
SON, M.Inst.C.E. With 62 Illustrations. 6s. , (¥ust Published. 

ARC AND GLOW LAMPS. A Practical Hand-book 
on Electric L ighting. By = IUS MAIER, Ph.D., Assoc.S.T.E., 
&c. With 78 Illustrations. 


s. 6d. 

ELECTRIC. TRANSMISSION OF ENERGY and its 
Transformation, Subdivision, and Distribution. A:Practical Hand- 
book by GISBERT KAPP, C.E., A.M.Inst.C.E., &c. With 119 
Illustrations. 7s. 6d. 

GAS- -ENGINES : Their Theory By 


WILLIAM MACGREGOR. With 7 Plates. 
WHITTAKE R & CO., 


and Practice. 
8s. 6d. 


London : Paternoster Square, E.C, 


A FRENCH GENTLEMAN, with First- 


rate Scholastic Recommendations, has a French chs for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 





Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 

J. & A. CHURCHILL. 


OLD OR NEW CHEMISTRY, 


Which is Fittest for Survival ? 


And other Essays in Chemical Philosophy. 
BY 
SAML. E. PHILLIPS, F.C.S. 
2s. 6d., Postage Free. 


Published by WERTHEIMER, LEA, & CO., London Wall. 


NORMAL SCHOOL OF SCIENCE. a" 
Gentleman studying will find a quiet and refined Home in the house of 
a Lady. Moderate terms. References to parents.—Mrs. KEBLE 
42 Tregunter Road, South Kensington ae s Court Station) 








SSS 


Mathematical Instrument a to > HLM. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
ot Every Description. 

Of the Highest Quality and Finish, at the most Moderate Prices 
liiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE HOLBORN. LONDON. W.C. 
“MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Resto from £1 upwards 
N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 
Mineralogist and Expert in Frecious Stones, 
204 REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” | THE NEW LANTERN MICROSCOPE 


OXVHYDROGEN OR Exectric Licnt 


s. 
WR ais Sao +s 2% ee - «28 (Wright and Newton's Patent.) 


Half-yearly .. . oe qm 
Quarterly . . coun es . 


To the United States, the Costinans. ae.: 


SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


Ano 


ee ae 
Half-yearly .... 
Quarterly. .... 


To India, China, and tomen: = 


oan 





OO Se re ee are 
a SE 
Quartetiy.. . . =; 8 
Money p Sra to MA 'CMILLAN &: co. 

OFFICE: 29 BEDForD STREET, STRAND, W.C. 


oa With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly's 
Diary of Societies. « Eye magnified 2,500 diams. Is also the most perfect projecting Micro 


Polariscope made. Particulars and Report of Royal Microscopical Society 


AAA 








LonDON on application. 
THURSDAY, Feervary 24. NEWTON & CO., 

RovaL SociETY, at 4.30.—Problems in Mechanism regarding Trains of OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
Pulleys and Drums of Least Weight for a given Velocity Ratio: Prof. | MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
Hennessy, F.R.S.—On the Relation between Tropical and Extra-tropical FoR CoLiecEs, InstTiTuTIoNs, &c. SpEciAL OpTICAL APPARATUS FOR 
Cyclones’: Hon. R. Abercromby.—A Thermal Telephone Transmitter : Povariscopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
Prof. G. Forbes. Full Illustrated Catalog ues 6 Stamps. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Tele- __3 FLEET STREE'T, LONDON. 
phonic Investigations: Prof. Silvanus P. Thompson. (Conclusion of Dis- : —_ 
cussion. YOR K’ Ss 

RAL ATHENZUM SocIETY, at 8. 


fedicine Lonpon INSTITUTION, at 6.—The Lighthouse Experiments at the South ml T 
Foreland: Harold B. Dixon, F.R.S. i AL 7) . 


FRIDAY, FEpruary 25. 
SocieTy OF ARTS, at 8.—New Markets and Extension of Railways in India Seven Medals have been awarded. 


and Burmah : Holt S. Hallett. . 7 - In addition to the thousands of subjects, embracing Travel, every branch 
Rovat INSTITUTION, at 9.—Sunlight Colours: Capt. W. de W. Abney, | of Science, &c., &c. and the much appreciated Popular Recitations, Moral, 
PRS. , - Comic, and Temperance Tales illustrated by Life Models, the following 
SATURDAY, Fepruary 26. are added to thei: seventeenth Annual Catalogue :— 
PuysicaL SociETY, at 3.—Note on Prof. Carey Foster’s Method of Measur- Washington to the Yellowstone Park ; Washington City: English and 
ing the Mutual Induction of Two Coils : James Swinburne. Italian Lakes; Venice; Algiers ; Holland ; Burmah; Channel Islands; 
Essex Fietp CLus, at 7.—Wildfowl Decoys in Essex: J. rn pe Norway; the Improved Comic Slips; and the following from Life Models— 
KovaL INSTITUTION, at 3-—Sound : Lord Rayleigh, F.R.S **Curfew must not Ring To-night,” and the popular Temperance Tale, 


SUNDAY, Fersrvary 27. “Little Tiz.” ' ry : = ’ 
Svxpay LecTurE Society, at 4.—The Work of the Heart: Dr. Benjamin | Sold by all the Leading Opticians in the United Kingdom, through 
W. Richardson, F.R S. (With Oxy-hydrogen Lantern I]lustrations.) whom plea sé order. 


MONDAY, Fepruary 28. Y Oo R K & S Oo N, 


Rovat GEOGRAPHICAL SOCIETY, at 8.30. | Hi il, L 

INSTITUTE OF ACTUARIES, at 7 —The Numerical Calculation of the Values | 1 am W 
of Complex Benefits by means of Formule of Approximate Summation: | 87 ancanes oer peel cons 
George King. N . N 

Loxpon Inst! ITUTION, at 5.—Poland, or the Disappearance of the Un- SE G R 1 wv - 1 S sd 
fittest: C. A. Fyffe. 


ame of TUESDAY, Marcu t. 
KEBLE, ZooLocicat Society, at 8.30.—The Experimental Proof of the Protective M ICAL "HANDICRAFT. 
Value of Colour and Markings in Insects (and especially in Lepidopterous 
; bonny their Relation with . E. . Poulton —An ——s T FREE. 
ofthe Fishes collected by Mr. Buckley in Eastern Ecuador: G. A, 
Boulenger.—Note on a Vestigial Structure in the Adult Ostrich repre- A CATALOGUE. ‘OF CH —EM ICAL APPARATUS; 
senting the Distal Phalanges of Digit III. : Richard S. Wray. Commu- ILLUSTRATED, CLASSIFIED, DESCRIPTIV) 
nicated by Prof. Flower. 
Society oF ArTS, at 8.—The Colonial and Indian Exhibition: Edward Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
uncil of Ren Owen, C.M.G. “ teat ‘ Most Completeand Cheapest List of Apparatus. 
NSTITUTION OF CiviL ENGINEERS, at 8.—Dredging Operations and 
nents Appliances ; John I. Webster. JOHN J. GRIFFIN anp = ay GARRICK STREET, 
WEDNESDAY, Maxcu 2. LONDON, 


es EXTOMOLOGICAL SociETY, at 7.—Descriptions of Sixteen New Species of 3 
5 Rhopalocera from the Solomon Islands : Gervase F. Mathew. 7 ~ 
862 for OCIETY OF ARTS, at 8.—The Cultivation of Tobacco in England: E. J. 
ne onl Beale. LANTERNS 
Mathe- THURSDAY, Marcu 3. — MAGIC 
Boras Society, at 4.30.—The following Papers will egg! be read :— 
- reliminary Note on a Balanoglossus Larva from the Bahamas: W. " 
_— ye n.—Studies on some New Micro-organisms obtained from Air: : ; DISSOL VING VIE WS 
a“ nd Dr. P. Frankiand.—On the Limiting Distance of Speech by : ° 
Telephone : W. H. Preece, F.R.S. 1 Have been awarded 
Linnkan Society, at 8.—Genetic Affinities and Classification of Algzx: ro GOLD & SILVER MEDALS 
F =a. ——— .—Fungoid Disease of Colocasia in Jamaica : G. Massee ats ; For Opticaland Mechanical Excellence 
HEMICAL Society, at 8.—Ballot for the Election of Fellows.—The , ILLUSTRATED CATALOGUES 
Colouring-Matter of Drosera Whittakeri: Prof. Rennie.—Anhydracetone- = 5 [Sh zi page il ee 
benzil: F. R. Japp and C. F. Burton.—Condensation of Benzil with Gratis Post Free to all parts of the 
Ketones : F. R. Japp and C, F. Burton.—The Constitution of Glycosine : < . 
F. R. Japp and E. Clemenshaw.—Diphenylglyoxaline and its Homo- Sole Maker of the Bridgman Triple 
logues : F. R. Japp.—Dehydracetic Acid: Dr. W. H. Perkin, Jun. . a : Lantern and the Luke Bi-Uniail. 


NDON INSTITUTION, at 7.—Musical Instruments: John Radcliffe. 
School Lanterns from £1 ros. Show-Room—406 Strand. 
BERKHAMPSTED SCHOOL, HERTS. | Th CELEBRATED COMPLETE SET, £2 15s., best value ever offered 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. Optician to ‘the British and Foreign Governments. 


Laboratory, heated -bath, workshop, & num. ; 
Address, hey emai ’ en 406, 66, 456, Strand; 54 Cornhill, London. 
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pattern), Current Gauges, Fittings, &c. 


War DeparTMENT, 


INDIAN GOVERNMENT, &c. 
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Domestic, Factory, and Ship Installations carried out complete by our own staff. . 
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PRIZE MEDAL) 
AWARDED 
LEWIS WRIGHT’S 
PROJECTION 


POLARISCOPE 


HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain, 





Showing axes of Crystals, 


[ HEALTH 
EXHIBITION. 


Successors to 


W. LADD & CO. 
BEAK ST, 
REGENT ST, Ww. 











&c., on a well illuminated 
and flat field. 


HARVEY & PEAK 
MAKERS 
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of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, anc 


Tyype-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble | 


written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), §Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable. 








BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland. 
New Catalogue, price 6d. 





ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
412 12s.—R. DAMON, F.G.S., Weymouth. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and, although a ‘little dearer, 
really the cheapest in the end. 








The British Medical Journal says:—“‘Van Hovuten’s Cocoa” 
isadmirable. In flavourit is perfect, and itis so pure, well prepared, and 
rich,” &c., &c. 














No. 329, for MARCH, Price 1s., CONTAINS— 


1.—GENERAL LEE. By GENERAL VISCOUNT WOLSELEY 

2.—THE EARLIEST GREEK MORALIST. 

3.-—LYNCH LAW. By A. H. PATERSON. 

4-—-THE EVER-MEMORABLE JOHN HALES. 

5—A PSALM OF LIFE. 
| 6.—SOME THOUGHTS ABOUT NOVELS. 
| 7.—PERUGIA. By ARTHUR GALTON. 

8.—THE SONG OF MALDON. By LT.-COLONEL LUMSDEN 
| 9—THE LATE MASTER OF TRINITY. By the BISHOP OF 
| CARLISLE. 

10.—THE WOODLANDERS. Chapters XLI.—XLIII. By THOMAS 


MACMILLAN & CO., LONDON. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
if Edited by Joun T. CarriINnGToN, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarRD SouTH. 
Epwarp A. Fitcn, F.L.S. J. JENNER WEIR, F.L.S 
F. BucHANAN WHITE, D 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden ; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 
Wooncut ItLustratTions and occasional LIThoGRAPHED and Curono- 
LITHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 
Original Articles by well-known naturalists in every branch of soology; 








| habits of animals ; arrival and departure of migratory birds; occurrence of 


rare birds ; distribution and migration of British fresh-water fish ; new oF 


| rare marine fish; local aquaria; British reptiles; British land and fresh- 


water mollusca, with remarks on the haunts and habits of the species ; an¢ 
other matters of general interest to those who delight in natural history 


| Reports of the Linnean, Zoological, and Entomological Societies. Reviews 


of natural history books. Occasional translations from toreign soological 
journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. 

JOHN VAN VOORST, r Paternoster Row. 








HOLLOWAYS PILLS eee 


Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; 
Powerful Invigorator of the System, in cases of WEAENESS 


| AND DEBILITY, and is unequalled in Female Complaints 
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MESSRS. MACMILLAN & GO.S SCIENTIFIC WORKS, 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnaet 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the Univ nerd 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, RS., 
sc., and J. N. LANGLEY, M.A., F.R.S., Fellow ‘of Trinity College, 
poate hd Fifth Edition.’ Crown 8vo. 78. od. 


PRIMER OF ee ean s- By MICHAEL 

a M.D., Sec.R.S., &c. With numerous vs oe meng 18mo. 
Science Primers. 

PHY SIOLOGY, ELEMENTARY LESSONS IN. 

By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, rs. 6d.) 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor cf Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
Uni ersity College of South Wales and ‘Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R. S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edi 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. II. ars. 


THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec. R.S., Professor of 


Physiology in the University of Cambridge, Fellow of Trinity College, | 


Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 

ApaM SEepGwIck, M.A., Fellow and Assistant Lecturer of Trinity Co mi 
lege, Cambridge, and WALTER Heare, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. Illustrated. ros. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 
By Profes or CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. ars. 


ANATOMY, LESSONS IN ELEMENTARY. By 
= GE ee F.R.S. With numerous Illustrations. 
cap. 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the a Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 18s. (Vol. LI. in the press. 


A COURSE OF PRACTICAI, INSTRUCTION 
IN EL«MENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF te MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal C a of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curat or in Univ. of Camb. Cr. 8vo. ros. 60. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, eee pe! Frofessor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S. Royal 4to. 14s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 


THE FERTILISATION OF FLOWERS. By Pro- 
fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. TH IMPSON, B.A., Professor of Biology in University College, 


Dundee With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. ats. 


MACMILLAN & 


BIOLOGY—continued. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Sk and a Glossary 
of Botanical Terms. By Professor ASAGRAY, LL.D. &vo. ros. 6¢. 


PRACTICAL INSTRUCTION IN BOTAN : A 
COURSE OF. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. Tuise-tron Dver, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. 

Part L—PHANEROGAM42—PTERIDOPHYTA. Crown $vo. 6s. 


LESSONS IN ELEMENTARY BOTANY. By 
Professor OLIVER, F.R.S. New Edition. With numerous Illustra- 
tions. Feap.8vo. 4s. 6d. 

PRIMER OF BOTANY. sy Sir J. D. Hooker, 
K.C.S.I., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 
New Edition. 18mo. 1s. [Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.I., C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. ros. 6d. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R-S., &c., Professor of Botany in University 
College, London, &c. With Illustrations, Extra fcap. 8vo. 6s. 6d. 


A DICTIONARY OF ECON NOMIC PLANTS. 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
8vo. 145. 

DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 12s. 6d. 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 


tions. Crown 8vo. 1os. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous I Ilustrations. Crown 8vo. 75. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., wer Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew's Hospital; E xaminer 
in Materia Medica in the University of London, in the Vict: yria Uni- 

2 the Royal College of Physicians, Lo on; late Examiner 

1 sity of Edinburgh. Ada apted to the U ied States Pharma- 

copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 

Edition. Adapted to the New British Pharmacopeeia, 16 Medium 
8vo. 215 

TABLES OF MATERIA MEDICA 
to the Materia Medica Museum. By the same Author. 
tions. New Edition Enlarged. 8vo. 1os. 6d. 

TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen. Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R CP., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Toner m8 gaan in the "University. With numerous 
Illustrations. Me . of 

Part IL—GEN ERS AL PAT He )YLOGICAL ANATOMY. Second Edition 
12s. 6d. 

Part II.—SPECIAL PATHOLOGICAL ANATOMY. 
VIII. Second Edition. 12s. 64. Sections IX.—XII. 


MICRO-ORGANISMS AND DISEASE. 


a Companion 
With Illustra- 


An In- 
troduction into the Study of Specific Micro-Organisms. By E, KLEIN, 
M.D., F. R.S Lecturer on General Anatomy and Physiology in the 


S., 
Medical School of St. Bartholomew’s Hospital, London. 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 





With Illustrations, Demy 8vo, 145. 

The Zimes says :— 

‘The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieved, 
as described in Mr, Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
early spectroscopists. They certainly scatter many of the fine fancies which the poets have woven round the face of our ‘spotless’ 
luminary ; but have given us in their place facts which no poet could ever have approached in his wildest imaginings. . . . . Mr. 
Lockyer begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy from the time of 
Kepler to the present day. .... We have only been able in the most summary manner to refer to some of the points of interest 
in this new volume, the numerous illustrations in which deserve a word of praise.” 

The Academy says :— 

**The splendid work embodied in this treatise demands ample recognition at the hands of a reviewer. . . . Mr. Norman 
Lockyer has conferred a great boon upon chemists, physicists, and astronomers by gathering into one connected whole the chief 
results of the researches which have been made on the chemistry of the sun. He freely acknowledges the labours of other workers, 
although his own share in these difficult inquiries has been indeed ample. The illustrative woodcuts of apparatus, spectra, and solar 
phenomena, as well as the numerous tables of measurements, form an important feature of the volume. Whatever judgment may be 
formed as to the validity of his hypothesis, the indefatigable ardour with which he has attacked the great problem of the constitution 
of the sun, and the skill with which he has devised fresh methods of testing and re-testing the meaning of the phenomena observed 
and the soundness of the arguments based thereon, merit the warmest acknowledgment.” 

The Scotsman says :— 

‘**No man in this country can surpass Mr. Lockyer in the rare combination of painstaking accuracy in experimental work, 
sterling impartiality of judgment, and brilliant clearness in the expression of his opinions. His numerous published works have 
assigned him the highest place as an authority on solar physics The author’s work is to be highly commended ; whatever 
conclusions scientific critics may arrive at as to the value of the hypothesis so ably advocated, there can be no two opinions about 
the uniform modesty and courteous respect for others which breathe through every page of the volume; the brilliant but clear 
style of the language in which his thoughts are clothed ; the exemplary enthusiasm by which he carries his readers on over much 
which otherwise would be hard and dry; and the genuine scientific scholarship which never courts the tactics of the 


mountebank.”’ 
MACMILLAN & CO., LONDON. 





Third Edition in a few days. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., 

BOSTON, MASS. 

‘The work has little in common with the old-fashioned books on materia medica. . . . It is not a mere collection of dry facts 
and technical details, but a scientitic treatise worthy to be ranked with the highest productions in physiology, either in our own OF 
any other language. . . . It is a book of study for the scientist and a work of reference for the practical physician.” —Lance?. 

BY THE SAME AUTHOR. T 

DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMEN , 

This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 

8vo, 10s. 6d. 


MACMILLAN & CO., LONDON. 


Printed by Ricuarp Cray anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Jubhsi«d by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, February 24. 1887. 
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, observed ‘ phragm, Double Mirror, in —S —s 


Case ... a. 440 THE ‘‘ ECONOMICAL” FIELD-GLASS. 


‘ Full Descriptive Pamphlet sent on ‘This Binocular has achromatic object-glasses 14 inch in diameter, and 
\tal work, p roc fedrse. pe sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
orks have 2. solid leather sling case, price £1 5s. ; sent free. 


whatever R, & J. BECK, 68 Cornhill, London, E.C. Illustrated Catalogue of Binoculars post free. 


— GOLD MEDAL, —eondas 


scar all International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, Ww.c. 
=s of the NEW PATTERN OXY-HYDROGEN JET A New Edition is now Ready. 

FOR LIME-LIGHT LANTERN. NEGRETTI & ZAMBRA’S 
ENCYCLOPA-DIC CATALOGUE 


£—_Be jp > | STANDARD METEOROLOGICAL, 
oom ee OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


f London, 3 Y we EWTONE i a AND 


iversity of BS aan ee SURVEYING INSTRUMENTS. 


+. ° - Containing numerous Comparative Tables of Reference, and Illustrated by 
wom Bw. ai ito by caw See, Esq. gives a most powerful light, = ba aii lien upunads of eel ’ 
= nimum of trouble. e lime-pin, of Bessemer steel, has a deep * 
— cut in it, to which Newton’s new check-action is fitted. By this THIRTEEN HUNDRED ENGRAVINGS. 
f dry facts ty Bement, the whole lime-surface is used, yet the light never impinges Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 
it ary twice on the same spot. 
ir own oF _A new * ‘“ 


Rede cut-off,” devised by ANDREW PRINGLE, Esq., is also fitted to 
cet. oo by which the light can be turned up or down without altering the N EG = ETTI & ZA M B RA, 
rs be seen at work at 3 Fleet Street. OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
AEN T. wie mt workmanship, 47s. 6d., as supplied to A. PRINGLE, Esq., who ro Her Majesty THE QuEEN, 
HOLBORN VIADUCT, E.C, 


jects. «Write to let you know of the great success of the jet y ; 
: s ‘ jet you made for me ; ‘ 
Soe & grand light, and does not crack the limes as most jets do. Regard- Branches :— 
rice, wide ge vey time J use it I like it better.” 45 CORNHILL, 122 REGENT STREET, LONDON; 
» Without “cut-off” (as supplied to L. WricuT, Esq.), 32s. 6d. CRYSTAL PALACE, SYDENHAM 
and STAL ACE, ‘ SNHAM. 


NEWTON & Co., 3 Fleet Street, London, E.C Telephone No. 6583. Te'egraphic Address: Negretti. London. 
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UNIVERSITY OF LONDON. 
NOTICE is Hereby Given, that on WEDNESDAY, April 27 next, the 
Senate will proceed to elect Examiners in the following Departments :— 


Salaries. Present Examiners. 


(Zach.) 


Examinerships. 
ArTs AND SCIENCE. 
Prof. R. Y. Tyrrell, D. Litt,, LL. D., 

A 


jee Se 3 M.A. 

Two in Latin + 180l, |Prof.A.S.Wilkins, Litt.D., LL.D., 
M.A 

— fRev H A Holden. LL.D., M A. 
* (Rev. William Wayte, M.A. 

1602 pet Craik, Esq., LL.D., M.A. 

* (Vacant 

jRev. P. H. E. Brette, B.D., B.A. 

\Amédée Esclangon, Esq. 

75l {Prof. C. A. Buchheim, Ph.D. 

>" (Vacant. 


Peete Geth wa. as so we om 


Tw> in the English Language,) 
Literature, and History .. ... 
Two in the French Language and} Z 
RG a ot at ee ee 
Two in the German Language 
and Literature ... 0. so 
Two in the Hebrew Tex« of the 
Old Testament, the Greek Text 
of the New Testament, 
Evidences of the Christian Re- 
Jig on, and Scripture History... 


| (R. L. Bensly, Esq., M.A. 
| "Vacant 


: 5 {Prof Robert Adamson, LL.?)., 
Two in Mental and Moral Science M A. 
(Prof. G. Croom Robertson, M.A. 
1J. N. Keynes, Esq., M.A., B.Sc. 
* (Vacant. 
Prof A. G. Greenhill, M.A. 
(Prof. M. J. M. Hill, M.A 
{R. T. Glazebrook, Esq., M.A., 


Two in Political Economy 
Two in Mathematics and Natu-} 
ral Philosophy Po mare | 


Two in Experimental Philo ophy F.RS. 
(Prof. A. W. Reinold, M.A.. F.R.S. 
j Prof. J. Emerson Reynolds, M.D., 
Two in Chemistry ... . F.R.S. 
‘Vacant. 
Two in Bota1y and Vegetable) 
Physiology s+ s+ se sve ove (Prof. F. Orpen Bower, M.A. 
Two in Comparative Anatomy) ~~ ay Lankesw, LL.D., 
and Zoolegy a kt or ome eral . 
o Prof. T. G. Bonney, D.Sc., 
Twoi , Ia lap } F.R.S. 
['wo in Geology and Pa!zontology *)Prof. W. Boyd Dawkins, M.A 
{ F.R.S. 


Laws. 

Two in Jurisprudence, Roman 
Law, Princ'ples of Legislation, > 
and International Law... J 

I'wo in Equity and Real epicagnt 
Law ao en eh anne Oe 


'Prof. E. C. Clark, LL D., } 
*\J. B. Moyle, Esq., MA 
JA. S. Eddis, Esq., M.A., Q.C. 
* )Vacant. 
{ Lindsey M. Aspland, Esq., LL.D., 
i BA. OG 
Vacant. 
Vacant 
* (Vacant 


Two in Common Law and Law 
and Princip'es of Evidence ... 
I'wo in Constitutional History of, 
England a a a wa 


MenpIcINe. 

Two in Medicine fee. 
acant. 

j/W. Morrant Baker, Esq. 

(Prof. Christopher Heath. 

Prof. D. J. Cunningham, M.D., 


Two in Surgery 


Two in Anatomy 4 .M. 

(Prof John Curnow, M D. 

j Prof. E. A. Schafer, F.R S 

\ Prof. Gerald F. Yeo, M.D. 

j¥. H. Champreys, Esz., M.A. 
M.B. 


Two in Physiology ... 


Two in Obstetric Medicine * ohn Williams Esq., M.D 


: 4 J. Mitchell Bruce, Esq., M.D., 

Twoin Materia Med’‘ca and Phar- - | M.A 

maceutical Chem'stry ... wf /* | r 
F.R.S 

a aD Px ‘ rh mas Stevenson, Esq., M.D. 
(Vacant 


Mus! 


Twin Musi 507. 


The Examiners above named are re-eligible, and intend to offer them- 


selves for re-election. 


-Candidates must send in their names to the Registrar, with any attesta- | 


tion of their qualificauons they may think desirable, on or before Tuesday, 
March 29. It is particularly desired by the Senate that no personal ap- 
plication of any kind be made to its individual Members. 
By order of the Senate, 

ARTHUR MILMAN, M.A., 


égistrar. 


University of Lond in, 
Burlington Gardens, W., 
March 1, 1887 


A FRENCH GENTLEMAN, with First- 


rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. e and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 








| STRATOR in PHYSIOLOGY. 


Prof. Bayley Balfour, M.D ,D.Sc, | 
F.R.S 


Lauder Brunton, Esq., M.D., 


| 
two Pole, Esq., Mus Doc., 


[Joka Stainer, Esq., Mus.Doc, | 
M.A. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded atthe FISHERIESEXHIBITION t, 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHs» 


Who last week sent to his Subscriters Larval form cf the Acorn Barna 
Balanus balanoides, in the Nauplius stage, with drawing and descripti 
He also sent out Salmon Fry, Grayling Ova, Lophopus crystallinus, Pal; 
cella Ehrenbergi. Argulus foliaceus, Entomostraca, Melicerta ringens, various 
swimming Rotifers, Spongilla fluviatilis, Volvox globator, Desmids: a}, 
Hydra, Amoeba, Vorticella, Crayfish, and other Specimens for (Huxlc, 
and Martin’s) Biological Laboratory work. 

Weekly Announcements will be made inthis place of Organisms T 


| is supplying 


Specimen Tube, One Shilling, post free. 


wenty-six Tubes in Course of Six Months for Subscription of £1 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


~ OWENS COLLEGE. MANCHESTER 


The SENATE invite applications for the post of SENIOR DEMON 
The Stipend will be £150 per annu 
&c., may be obtained from 1 





A detailed statement of the duties, 
Registrar. 

Applications with Testimonials should be addressed to the Senate uncer 
cover to the RecisTRar, not later than March 2r. 


HENRY WM. HOLDER, M_A., Registrar 





SCHOOL BOARD FOR LONDON. 


The School Board for London are about to appoint Three SCIENC! 
DEMONSTRATORS, who will be required to visit Schools under 
direction of the Board for the purpose of giving instruction in Mect 5 

The persons appointed will be required to devote the whole of their tim 
to the work of the Board, and the appointments will be’ for three years 

Salary 1752. per annum, ris.ng by annual increases of 5¢., with an 


] 


ance of a sum not exceeding 75/. per annum for personal travelling ex 


the conveyance from school to schoo! of the apparatus required 
demonstrations, and for assistance in the experiments. rap) 
Applications, together with copies of not more than three Testimor 
ust be sent so as to reach the Clerk of the Board, School Board for Lon 
Victoria Embankment, W.-C, on or befure Saturday, March 12, mar 


outside ‘*‘ Science Demonstrator. 


VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 
MEETING, MONDAY, Marcu 7, Paper on “ OrtENTAL ENTOMO! 
By Rev. F. A. Waker, D.D., F.L.S. 
House of Institute, 7 Adelphi Terrace, Charing Cross. 


The above is a Society of (at present 1200) English and Foreign Mer 
Science and Authors (and others desiring the privileges of Mem! 
the purpose of investigating fully and impartially important questions 
Phil .sophy and Science. 

Next days for Election of Members, March 7 and March 2t. 


NORMAL SCHOOL OF SCIENCE.—A 
Gentleman studying will find a quiet and refined Home in the hous 
a lady. Moderate terms. References to parents.—Mrs. Keb! 
42 Tregunter Road, South Kensington (Earl’s Court Station) 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibit 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum 
Address, Head-Master. 


BIOLOGY AND PHYSICS.—Coaching for 
Prelim. Sci. and B.Sc. by former Demonstrator. Over 50 Successes:~ 
G. Witttam Hitt, M.B., B.Sc. Lond., 37 Cornwall Read, W. 





BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &« —C. HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free on receipt of cwo stamps 
Libraries, Old Books, and Parchments purchased. 


yr ” 
“BR j SEMENT 
BROWN CEN ; 
The name of this Cement, admitted t> be the best for Micr e a 
Work, has been registered, and is now labelled in White Letters Uf 
Brown Ground. ‘ 
Purchasers should see that they are not deceived by 


tions. ae 
4 - ‘ P 7 iciar 
Price 1s. per bottle, with full instructions for use, from most Opt 


Post free for 1s. 3a. from 


EDWARD WARD, 249 Oxford Street, Manchester. 
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w. P. COLLINS. SCIENCE BOOK- 


SELLER.—Secondhand and New. Specialty, Microscopy and Natural 
History. Catalogue and Monthly List free for Two Stamps. Libraries 
and Parcels of Books purchased or taken in exchange.—157 Great 
Portland Street, Oxford Street, London, W. 





~ MARVELLOUS MEMORY DISCOVERY — 
(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence 
classes. 


New Prospectus from Prof. LOISETTE, 37 New Oxford Street, London. 


“MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, F.C. 


ROCKS, MINERALS, FOSSILS. 
Fr. HoH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


18:0 BROMPTON ROAD, LONDON,S.W. 


The most recent additions to stock include good specimens of the Palzozoic 
Crustacea Pal@ocrangon socialis, P. Eskdalensis, Anthrapalamon Parki, 
A. Etheridgei and var. ldatus, Ceratiocaris elongatus, C. scorpioides, 
Caryocaris Wrightii, Hymenocaris vermicauda, Acanthocaris elongatus, 
and Dithyrocarts glabra, also many new rock-sections. 


MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14 Gardner Road, Tue 
Brook. 


MOORE BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 


TURTLE TABLETS. 


A scientific discovery, by which WEST INDIA TURTLE, with all 
their lusciousness of calipee and calipash, are concentrated into Tablets. 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tablet is 
sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
Turtle Soup. Patronised by Royalty, and recommended by the highest 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 
free. Three Tablets for 5s. 6¢. Six for ros. 6d., post free. 


CH. HOOPER & CO., 
164 Queen Victoria Street, London, E.C. 
Two Doors from the “ Times” Office. 























RECENT VOLUMES IN 


THE INTERNATIONAL SCIENTIFIC SERIES. 


With 38 Figures, 5s. 


EARTHQUAKES AND OTHER EARTH 
MOVEMENTS. By JOHN MILNE, Professor of Mining and 
Geology in the Imperial College of Engineering, Tokio. 

“* Masterly and interesting volume.” —Saturday Review. 

** The book is the high-water mark of modern science in its investigation 
of the origin and course of phenomena."’—/’a// Mad/ Gazette. 

**The work is well worthy of its place in the International Scientific 

Series, and may be accepted as a monograph on its subject by an accom - 

plished seismologist.”—Nature. 


With 107 Illustrations, 5s. 


MICROBES, FERMENTS, and MOULDS. 
By E. L. TROUESSART. 
‘The volume is a complete repertoire of facts and theories relating to the 
subject of germ-life,”"— Nature. 
‘* The book supplies very well a long-felt want, and will worthily fill a gap 
in scientific libraries.” —Sfectator. 


Crown 8vo, with Frontispiece, 5s. 
THE GEOGRAPHICAL AND _ GEO- 
LOGICAL DISTRIBUTION OF ANIMALS. By ANGELO 


HEILPRIN, Professor of Invertebrate Pulzontology at the Academy 
of Natural Sciences at Philadelphia. 


London: KEGAN PAUL, TRENCH, & CO. 





Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s. 
MANUAL OF BOTANY, including the 
Structure. Classification, Properties, Uses, and Functions of Plants. By 
ROBERT BENTLEY, Professor of Botany in King’s College, London, 
and to the Pharmaceutical Society. 

London: J. & A. CHURCHILL, 11 New Burlington Street. 





FOWNES-WATTS’ CHEMISTRY. 

PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of ‘A Dic- 
tionary of Chemistry,’’ &c. With Coloured Plate of Spectra and 150 

7 Wood Engravings, Crown 8vo, gs. 

CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the Mason College, Bumingham. See nd Edition. With 
Engravings, Crown 8vo, tos. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. Fownes, and form the Thirteenth Edition of that work. 

London: J. & A. CHURCHILL, 11 New Burlington Street. 





Now Ready. 8vo, 6s. 
ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative Anatomy at St. Bartholomew's Hospital. 
London: J. & A. CHURCHILL, 11 New Burlington Street. 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 





SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geslogical Collection especiallyadapted forTeaching pplied to Sci 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


Established 27 Years in London. 
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GEORGE BELL AND SONS’ 


CAMBRIDGE MATHEMATICAL SERIES. 
A SELECTION. 

GEOMETRICAL OPTICS, an Elementary Treatise 
on. By W. STEADMAN AL DIS. M.A., Professor of Mathematics in 
the University College, Auckland, N.Z. and Edition, Revised. 4s. 

RIGID DYNAMICS, an Introductory Treatise on. 
W.STEADMAN AL DIS, M.A. 4s. 


and Schools. By WILLIAM GARNETT, M.A., D.C.L. 
the College of Physical Science, Newcastle- -upon- -Tyne. 
Revised. 6s. 

DYNAMICS, a Treatise on. 
F.R.S. 7s. 6d. 

HEAT, an_ Elementary 
GARNETT, M.A., D.C.L. 

HYDROMECHANICS, 
BESANT, M.A., D.Sc. 
Hydrostatics. 5S. 

London: G. 


, Principal of 
"gth Edition, 


By W. H. BESANT, D.Sc., 


Treatise on. 
4th Edition. 3s. 6d. [/% the press. 

a Treatise on. By W. H. 
4th Edition, Revised and Enlarged. Part I. 


By WILLIAM 


By | 
ELEMENTARY DYN. AMICS for the Use of Colleges | 


BELL & SONS, York Street, Covent Garden. 


BOOKS. 
PURE MATHEMATICS and NATURAL 


PHILOSOPHY. A Compendium of Facts and Formule in Arithmetic, 
Algebra, Trigonometry, Analytical Geometry, Mensuration, Differentia} 
and Integral Calculus, Geometry of Three Dimensions, Statics, Dynamics. 

Hydr statics, Optics, Astronomy, Heat, Acoustics, &c. By G. R. 
SMALLE F.R.A.S. New. Edition, Revised and Enlarged, by J. 
McDOWELL, M.A, F.R.A.S. Fcap. 8vo, 38. : 


Small Post 8vo, 6s. 


THE STUDENT’S HAND-BOOK of HIS. 
TORICAL GEOLOGY. By A. JUKES-BROWNE, B.A. 
F.G.S., of the Geological Survey of England and Wales. With 
numerous Diagrams and Illustrations. Being a Companion Volume t 
the same Author’s ‘‘ Student’s Hand-book of Physical Geology,” ¢ 


** Here, and generally, the book is well up to date. Will prove a 
most useful book.”— NATURE. 

“An admirably-planned and well-executed hand-book.”—oxrna/ 
Education. 


Cambridge: DEIGHTON, BELL, & CO. 





CHEAP WATER SUPPLY FOR MANSIONS, &c. 


BAILEY’S 


PATENT 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Willburn any kind of fuel! Costs less to work than any other kind of engine. 


| Bailey's Hot-air Pump, Comgiom, ready for work, to supply any quantity of Water up to 4000 Gallons 


daily, 


ra ing Salt Water at 
oan deol Hotel. 


£32: Pamphlets and Particulars free. 
W. H. BAILEY & CO., Hypraviic Encingers, &c. Arsion Works, SALFORD, MANCHESTER. 


Supplying a 
Mansion. 





PROFESSOR TAIT’S WORKS. 


1. 


PROPERTIES OF MATTER. 


II, 


In Crown 8vo, Price 6s. 


LIGHT. 


G. TAIT, M.A., Sec.R.S.E., 


Formerly Fellow of St. Peter's College, Cambridge; Professor of Natural 
Philosophy in the University of Edinburgh. 


By P. 


Edinburgh: ADAM & CHARLES BLACK. 


In Post 8vo, pp. 560, Price ros. 6d. 


ALGEBRA 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 
PRs Be 


CHRYSTAL, M.A., 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
of Mathematics in the University of Edinburgh. 


By G. 


Edinburgh: ADAM & CHARLES BLACK. 








Crown 8vo, pp. 200, 2s. 6d. 


OUR MORALITY AND THE MORAL 


QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King’s College, London. 


J. & A. CHURCHILL. 





Now Ready, Price 7s. 6d. 


PRACTICAL ELECTRICITY. 


A Laboratory and Lecture Course, for First-Year Students of Electrica 
Engineering, based on the Practical Definitions of the Electrical Units 


BY W. E. AYRTON, F.R.S., 


Assoc. Mem.Inst.C.E , Professor of Applied Physics at the City and Guilds 
of London Central Institution. With Numerous Illustrations. 


This book is intended to assist students in acquiring experimentally an exact 
working knowledge of electric current, difference of potentials, resistance 
electromotive force, quantity, capacity, and power. It does not merely 
contain short instructions for the carrying out of experiments such as maj 
be found in existing books on practical physics, nor, on the other hand, do 
it resemble certain text-books, mainly of value as electrical dictionari 
which give a little information about everything that can be comprised 
under the head of electricity, whether it be electric eels, the history of the 
invention of the telegraph, the aurora, or the earliest forms of frictiona 
machines. 


CASSELL & COMPANY, LIMITED, Ludgate Hill, London. 


In One Vol. Royal 8vo, Cloth, New Edition (Third), Price 31s, 6. 


CANAL AND RIVER 
ENGINEERING. 


By DAVID STEVENSON, 


F.R.S.E., Late Member of the Institution of Civil Engineers. 


New Edition (Third) 
B.Sc., F.R.S.E., and C. A. STEVENSON 
, Civil Engineer. Profusely Illustrated. 


Edinburgh: A. & C. BLACK. London: LONGMANS 


By D. A. STEVENSON, 
B.Sc. 


Mathematical Instrument Senueeee * to H. M. Government Council o! 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
ot Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Lliustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 f 
Excellence of Construction of Mathematical Instruments, and the on! 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE HOLBORN, LONDON. W.C 





3, 1887 


——____., 


7 
URAL 
1 Arithmetic, 
 Differentia} 
3» Dynamics, 
By G. R. 
arged, by J. 


f HIS. 
NE, B.A.,, 
ales. With 
n Volume to 
gy,” 6s. 

Will prove a 


Fournal of 


x 


lying a 
nsion. 


TY. 


f Electrica 
tal Units. 


, 
ey 
and Guilds 
tions. 
ly an exact 
resistance, 
not merely 
ich as may 
+ hand, does 
dictionaries, 
» comprised 
story of the 
»f frictional 


ondon. 


31s, Od. 


VENSON. 


NS 


Council o! 
ruments 
Prices 


of 1862 f 
\d the on!* 
for Mathe 


IN. W.C 


March 35 1887 | 


—_—_—— 





Biary of Societies, 


LONDON. 


THURSDAY, March 3. 

RovaL SOCIETY, at 4.30.—Preliminary Note on a Balanoglossus Larva from 
the Bahamas : W. F. R. Weldon.—Studies on some New Micro-organisms 
obtained from Air: G. C. and Dr. P. Frankland.—On the Limiting 
Distance of Speech by Telephone: W. H. Preece, F.R.S —The Etiology 
of Scarlet Fever: Dr. Klein, F.R.S. a . ; 

LINNEAN SOCIETY, at 8.—Genetic Affinities and Classification of Algx: 
Alfred W. Bennett.—Fungoid Disease of Colocasia in Jamaica : G. Massee 
and D. Morris. 

CuemicaL Society, at 8.—Ballot for the Election of Fellows.—The 
Colouring-Matter of Drosera Whittakeri: Prof. Rennie.—Anhydracetone- 
benzil: F. R. Japp and C. F. Burton.—Condensation of Benzil with 
Ketones: F. R. Japp and Ce F. Burton.—The Constitution of Glycosine : 
F. R. Japp and E. Clemenshaw.—Diphenylglyoxaline and its Homo- 
logues : F. R. Japp.—Dehydracetic Acid: Dr. W. H. Perkin, Jun. 

RovAL INSTITUTION, at 3.—The Critics of the Age of Anne: Edmund 
Gosse. 

LonDON INSTITUTION, at 7.— Musical Instruments: John Radcliffe. 


FRIDAY, Marcu 4. 

GeoLocists’ ASSOCIATION, at 8.—A Revision of our Lower Eocenes: G. 
F. Harris. 

Society OF ARTS, at 8.—Our Trade Route to the East: Major-General 
Sir F, J. Goldsmid, K.C.S.I., C.B. 

InstrTUTION OF CiviL ENGINEERS, at 7.30.—Propelling Machinery of 
Modern War-Ships: Sydney H. Wells. 

RovaL INSTITUTION, at 9.—Brain Surgery in the Stone Ages: Victor 


Horsley, F.R.S. 
SATURDAY, Marcu 5. 
YovaL INSTITUTION, at 3.—Sound: Lord Rayleigh, F.R.S. 


SUNDAY, Marcu 6. 
Sunpay Lecture Society, at 4.—The Probable Origin and Spread of Life : 
George Massee. (Illustrated by Diagrams ) 


MONDAY, Marcu 7. 

Society OF CHEMICAL INDUSTRY, at 8.—M. Hermite’s System of Elec- 
trolytic Bleaching :—Messrs. Cross and Bevan.—(1) Castner’s Sodium 
Process ; (2) A New Method of Elevating Liquids Specially Applicable to 
Acids : Jas. Mactear. 

SocieTY OF ARTS, at 8.—Building Materials: W. Y. Dent. 

Victoria INSTITUTE, at 8.—Oriental Entomology: Rev. F. A. Walker. 

ODONTOLOGICAL SOCIETY, at 8. 

Roya INSTITUTION, at 5.—General Monthly Meeting. 

Lonpon INSTITUTION, at 5.—Life in Homer’s Days : Andrew Lang. 


TUESDAY, Marcu 8. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Stone Circles near Aberdeen ‘ 
A. L. Lewis.—Palzolithic Implements from the Drift Gravels of the 
Singrauli Basin, South Mirzapore: J. Cockburn.—Stone Implements from 
Perak : Abraham Hale. 

InsTITUTION OF CiviL ENGINEERS, at 8. 

RoyaL INSTITUTION, at 3.—The Function of Respiration: Prof. Arthur 
Gamgee, F.R 

WEDNESDAY, Marcu 9. 

GeoLocicaL Society, at 8.—On Chondrosteus acepenseroides, Agassiz: 
James W. Davis.—On Aristosuchus pusillus, Ow., being further Notes on 
the Fossils described by Sir R. Owen as Poikilopleuron pusillus, Ow. : 
Prof. H. G. Seeley, F.R.S.—On Patrikosaurus merokratus, Seeley, a 
Lizard from the Cambridge Greensand, preserved in the Woodwardian 
Museum of the University of Cambridge: Prof. H. G. Seeley, F.R.S.— 
On Heterosuchus valdensis, Seeley, a proccelian Crocodile from the 
Hastings Sands of Ha-tings: Prof. H. G. Seeley, F.R.S.—Ona Sacrum, 
apparently indicating a New Type of Bird (Oruithodesmus pygidius, 
Seeley) from the Wealden of Brook : Prof. H. G. Seeley, F.R.S. ~~ 

Roya. Microscopicat Society, at 8.—On the Differentiation of Tissues 
in Fungi: G. Massee.—On Section-Cutting of Sponges and other similar 
Structures with Soft and Hard Tissues; Dr. H. J. Johnston-Lavis and 
Dr. G. C. J. Vosmaer. 

Society oF ARTS, at 8.—Railway Brakes: William P. Marshall. 

THURSDAY, Marcu 10. 

Royat Society, at 4.30.—The following Papers will probably be read :— 
(1) Note on Induction-Coils or ‘‘ Transformers” ; (2) Note on the Theory 
of the Alternate Current Dynamo: Dr. J. Hopkinson, F.R.S.—Trans- 
ry of Sunlight through the Earth’s Atmosphere: Capt. Abney, 


MATHEMATICAL Society, at 8.—On Elimination and ona Metrical Property 
of Plane Curves: R. Lachlan.—Note on the Weierstrass Functions : A. 
G. Greenhill. 

Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Reversible 
sae ee and their Use for Electric Lighting : Desmond G. Fitz- 

seraid. 

ATHEN®UM Society, at 8.—Anniversary. 

Roya InsTITUTION, at 3.—The Critics of the Age of Anne: Edmund 

x0sse. 

Lonvon Inst1TUTION, at 7.—The most Celebrated Composers for the 
Piano since 1830: Prof. Ernst Pauer. 


FRIDAY, Marcu 11. 
Rovat AsTRONOMICAL SocIETY, at 8. 
Rovat InstiruTIoNn, at 9.—Society in the Fourth Century a.p.: Ven. 
Archdeacon Farrar, F.R.S. 
SATURDAY, Marcu 12. 


Rovat InstTiTUTION, at 3.—Sound: Lord Rayleigh, F.R.S. 
Puysicax Socigty, at 3 
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SUBSCRIPTIONS TO “NATURE.” 
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Riali-yeatly . 0 we ic tw eo HG 
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To the United States, the Continent, &c. :— 


Ando 


LC a a ar 
Half-yearly ..... 
(mertiemy . s+ s+ 


To India, China, and Japan :— 
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i ee eee ee 32 

a ae eee es, 

ae ee ee ee ee 
CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
ss 


Aner 


s 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Half a Page, ora Column. .....+.+.3 § 
Wrens CONG ss 6 6 es — 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


YORK’S  — 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


In addition to the thousands of subjects, embracing Travel, every branch 
of Science, &c., &c. and the much appreciated Popular Recitations, Moral, 
Comic, and Temperance Tales illustrated by Life Models, the following 
are added to thei: seventeenth Annual Catalogue :— s Y 

Washington to the Yellowstone Park ; Washington City: English and 
Italian Lakes; Venice; Algiers; Holland; Burmah; Channel Islands; 
Norway; the Improved Comic Slips; and the following from Life Models— 
**Curfew must not Ring To-night,” and the popular Temperance Tale, 
** Little Tiz.”” 

Sold by all the Leading Opticians in the United Kingdom, through 
whom please order. 


YORK & SON, 
87 Lancaster Road, Notting Hill, London, W. 


— SECOND EDITION, 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 
A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 


Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREE?, 
LONDON, W.C. 


J. H. STEWARD’S 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 
Have been awarded 
GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence 
ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 





Sole Maker of the Bridgman Triple 
Lantern and the Luke Bi-Uniai. 


School Lanterns from £1 ros. Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 155., best value ever offered. 


Optician to the British and Foreign Governments. 
406, 66, 456, Strand; 54 Cornhill, London. 
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PRIZE MEDAL] EHARVEWY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, EXHIBITIon. 





LEWIS WRIGHT’S {f>R@m~l gan ; . Successors to 


PROJECTION {ta fee a me \h Geetieees W. LADD & CO 
POLAR!ISCOPE : ‘Sa BEAK ST, 


: ; ; REGENT ST, Ww 
Showing axes of Crystals, 








&c., on a well illuminated 





o 
and flat ficld. wart Ny K Catalogue per post 8ii 





PERHREN, SON, AN D RAYM™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIEs 
101 HATTON GARDEN, LONDON, E.C. 








[ 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. | 
DENT?S NEW. tcrustRareD, BEST BLACK INK KNOWN. 
CATALOGUE of HIGH-CLASS | DRAPER’S INK (DICHROIC). 


WATCHES. | WATCHES and CLOCKS at! pirFERING FROM ANYTHING ELSE EVER PRODUCED 
| 


| 
REDUCED P PRICES, Sent post | Writing becemesa pleasure when this Inkis used. It has been adopted ) 
s; free on application to E. DENT | the principal Banks, Public eae and Railway Companies throughou 
| d. 
; and Co., Makers to the Queen, | : : wr . 
my ee It writes almost instantly full Black. |Flows easily from the Pen. 
4 a 61 STRAND, LONDON, W.C., | Does not corrode Steel Pens. Blotting-paper may be applied at th 
| Iscleanly to use, and not liable to Blot.| moment of writing. 


or 4 ROYAL EXCHANGE, 


FRY’S PURE 
aatieaananne COCOA | a 


| Can be obtained in London, through Messrs. Barcray & Sons, Faniig 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newg:z' 
| Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin 





woon’s 
Prepared by a new and special scientifi T 10 
Securing extreme solubility, ee ra saan MAGIC LAN TERNS & SLIDES. 
the finest flavour of the Cocoa. vas LARGEST Froth ag STOCK IN THE 
HOW & CO’S ON SALE OR HIRE. 


2 7 } i . . 

Geological Transparencies for the Lantern | 1¢‘‘£UPHANERON LANTERN,” with the W four-wick Lamp, 
Descriptive Catalogue on Application. Is unsurpassed for power, portability, and price, £4 4g. 

WALKER’S aes See 7 ori FOR ROCKS | SPECIAL ATTENTION is called to the great advantas 

RALS. | offered to Hirers of Slides by Wood’s £2 2s. Yearly Subscription, 

HOW & CO.’S POCKET MICROSCOPE LAMP, 8s.6d. - . . Rae 
MICRO-PETR Y Seti “Obsidi -., | aud also to the very favourable terms upon which Slides pur- 
OLOG Sections of Pitchstones, Obsidians, Granites, | chased of E. G. Wood may be exchanged. Full particulars 


Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, ‘ ¥ 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- | w#// be found in Wood’s New List of Slides and Lanterns 


stones, &c., price 1s. 6d. each. | Post free for One Stam 
JAMES HOW & CO., 73 FarrinGcpon Street, Lonpon. | pup mane 2 


—_ _ a E. G. WOOD, 
74 CHEAPSIDE, LONDON ; AND 


V AN HORNE, THORNTHWAITE, & WOOD, 

416 STRAND, LONDON. 

9 , BoA EI a , 

HOU | HN S THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


| 

| 

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
pure soluble Conducted by C. G. Barrett, J. W. Doucras, W. W. Fowrer, M.A. 

| F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 

| 








H. T. Stainton, F.R.S. , 
: | Thi ine, d in 1864, contains standard articles and notes 
is the best and, although a little dearer, | | ya cists cconccted wah Hatomslogy, and especially om the Insects 


the British Isies. s 
Subscription—Six Shillings per Volume, post free. The volumes cov - 


really the cheapest im the end. mence with the June numberin each year. 2 ‘ 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 

| the entire set to date, at the increased price of 10s. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

The British Medical Journal says:—‘‘‘Van Hovuten’s Cocoa” London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 1 Paternoster Row. , 
rich,” &c., &c, N.B.—Communications, &¢ , should be sent to the Editors at the above 
| address. 
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MACMILLAN’S MAGAZINE, 
No. 329, for MARCH, Price rs., conTAINS— 


1—GENERAL LEE. By GENERAL — WOLSELEY. 

2—THE yea a MORALIS 

3—LYNCH LA By PATERS SON 

4—THE EV ERM MEMORABLE JOHN HALES. 

s—A PSALM OF LIFE. 

£—SOME THOUGHTS ABOUT NOVELS. 

7—PERUGIA. By ARTHUR GALTON. 

3.—THE SONG OF MALDON. By LT.-C )LONEL LUMSDEN. 

g—THE LATE MASTER OF TRINITY. By the BISHOP OF 
CARLISLE. 

1.-THE W JODLANDERS. Chapters XLI.—XLIII. By THOMAS 


HARDY 
MACMILLAN & CO., LONDON. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
[hird Series. Edited by J. E. HAaRrTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign soologica) 
journals of important and interesting articles in various branches of soology 
[here are occasional woodcuts. 

ous VAN VOORST, 1 Paternoster Row. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident A; ents, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of aii the principal British and 
Irish Markets of the week. 

Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 
as -_ of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL - 
TURIST a first-class medium for reaching that Class. 

Price 3a. By post 34d. Annual Subscription, payable in advance, r4s. 

Offices—377 High Street, Edinburgh ; _and 145 Queen Victoria Street, 
London, E Ee. Money Orders payable to C. and R. ANDERSON. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CarrINGTON, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarp SouTtn. 
Epwarp A. Fitcn, F.L.S. J. JENNER Weir, F.L.S 
F. BucHANAN Wuite, M.D 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ‘Life- Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 
WoopcuT ILLusTRATIOns and occasiona] LITROGRAPHED and CHromo- 
LiTHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


SCIiCnwriric 





Excellent Copies of the actual, natural Handwriting, al:° 


of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 


72 London Wall, London, and 52 Princess Street, Manchester. 
ALLIBLE 
HOLLOWAYS OINTMENT fleets 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is ae 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Brittey, F.L.S., British Museum. 

CONTENTS :—Original Articles by leading anists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3@. Subscription f r One Year, payable in advance, r2s. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


DER NATURFORSCHER, 


tung der Fortschritte in den Naturwissenschaften, 
XIX. Jahr Fr 


Wochenblatt zur Verbrei 


Gegriindet von Dr. W. SkLAREK, u herausgegeben von Dr. O. Scut 
Privatdocent an der wivaraia at liibingen. 


Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free 


gen: LAUPP. 


London and Edinburgh: WILLIAMS & NORGATE. 


“THE ‘« HANSA,” 


Publishedsince 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in ev ery respect. Every second Sunday one Number in 
4to at least ; frequent supplements and d Subscription at any time ; 
preceding numbers of the year furnish sequently. Price 12s. for twelve 
months. Advertisements 4d. a linewi spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 23. Edited by W. von Freepen M.R., 
Hamburg, Alexander Street, 8. 


WORTHIES. 





The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON, 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR TOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
TAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage paid, 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6:. 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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‘A NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 








With Illustrations, Demy 8vo, 14s. 

The Zimes says :— 

“The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieved, 
as described in Mr, Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
early spectroscopists. They certainly scatter many of the fine fancies which the poets have woven round the face of our ‘spotless’ 
luminary ; but have given us in their place facts which no poet could ever have approached in his wildest imaginings. . . . . Mr, 
Lockyer begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy from the time of 
Kepler to the present day. .... We have only been able in the most summary manner to refer to some of the points of interest 
in this new volume, the numerous illustrations in which deserve a word of praise.” 


Third Edition in a few days. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPCIA BY F. H. WILLIAMS, M.D., 

BOSTON, MASS. 

** The work has little in common with the old-fashioned books on materia medica. . . . It is not a mere collection of dry facts 
and technical details, but a scientific treatise worthy to be ranked with the highest productions in physiology, either in our own or 
any other language. . . . It is a book of study for the scientist and a work of reference for the practical physician.” —Zancet. 

BY THE SAME AUTHOR. 

DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 

This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 

8vo, 10s. 

** Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding 
current medical opinion in regard to many of the subjects with which they are con erned.”—Zdinburgh Medical Fournal. 

** We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense.” —London Medical Record. 

Cheaper Issue, 8vo, Price 3s. 6d. 
ESSEX FIELD CLUB SPECIAL MEMOIRS, VOL. I. 


Al ry 
REPORT ON THE EAST ANGLIAN EARTHQUAKE OF 
APRIL 22, 1884. By RAPHAEL MELDOLA, F.C.S., F.I.C., F.R.A.S., &c., Professor of Chemistry in the Finsbury 
Technical College, City and Guilds of London Institute; and WILLIAM WHITE, F.E.S., Member of the Geologists’ 
Association. Drawn up by R. MELDOLA, and read in Abstract at the Meeting of the Essex Field Club, February 28, 
1885. With Maps and other Illustrations. Cheaper Issue, 8vo, 3s. 6d. 
The Atheneum says :—‘‘A distinctly valuable contribution to our knowledge of a subject of much obscurity 
subject is one which only a few specialists will pursue within its narrower limits, but the curious facts collected, and the odd scraps 
of history referring to past earthquakes which have been gathered together are so numerous, so unexpected, and so well set, that 
the book will be found extremely interesting to the general reader, as well as a suggestive and severe study for the man of science.’, 


BY HENRY CALDERWOOD, LL.D., 


Professor of Moral Philosophy in the University of Edinburgh. 


THE RELATIONS OF MIND AND BRAIN. Second Edition, 

Revised and Enlarged, with an additional Chapter on Animal Intelligence. 8vo, 12s. 

** Contains the suggestion of a principle which may prove to be capable of explaining much that is at present obscure in the 
relations between the mind and the body.” —Scotsman. } 

‘ Professor Calderwood’s ‘ Relations of Mind and Brain’ is one of the most cautious, and at the same time exhaustive, treatises 
which we have on the subject.” —British Quarterly Review. 

“In the new chapter on Animal Intelligence, Dr. Calderwood does excellent service by bringing expressly into view the 
peculiarities of sense-endowment distinguishing the different classes of animals (ants, dogs, &c.) for which exceptional intelligence 
is claimed ; and he is thus able to account for much in their action that is too readily regarded as mysterious.” —Aind. 





‘** As indispensable as Bradshaw.” —7imes. 


TWENTY-FOURTH YEAR OF PUBLICATION (Revised after Official Returns) of the 


STATESMAN’S YEAR-BOOK : a Statistical and Historical Annual of 


the States of the Civilised World for the Year 1887. Edited by J. SCOTT KELTIE, Librarian to the Royal Gangpeghice! 
Society. Crown 8vo, Ios. 6d, [Next week. 
MACMILLAN AND CO., LONDON. 


Printed by Ricuarp CLay anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, rr2 Fourth Avenue, New York.—Tuurspay, March 3, 1887. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 








No. 906, VOL. 35] 


THURSDAY, 





[PRICE 15 CENTS 








Registered as a Newspaper at the General Post Office] 


{All Rights are Reserved 





R. & J. BECK’S | 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. rae 


Stand, with 1-in. Object- 


glass and 1 Eye-piece ... 2 2 0} 


Stand, with 1-in. and }-in. 
Object-glasses... ... .. 39 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
cd was wt ne a ae oe 
‘\ es Full Descriptive Pamphlet sent on 
: Application to 


8. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 





Now Ready, 


A DESCRIPTIVE LIST 
ANTHROPOMETRIC APPARATUS, 


CONSISTING OF 
INSTRUMENTS FOR MEASURING AND TESTING THE CHIEF 
PHYSICAL CHARACTERISTICS OF THE HUMAN BODY. 


Standard tints, in glass, for colour of eyes. Head measurement, its maxi- 
mum length, breadth, and height. Height standing; height above chair 
when sitting. Span of arms. Breathing capacity. Weight. Strength of 
hand in squeezing ; of arm as in drawing a bow. Appreciation of slight 
differences between weights. Eyesight: its keenness; appreciation of 
Colours ; judgment as regards squareness and angular divisions; judgment 
a regards divisions of a line into fractional parts. Hearing: its keenness, 
by distance of hearing a standard test-sound ; appreciation of pitch; highest 


audible note, Reaction time to sound and sight. 


Designed, under the direction of Mr. FRANCIS GALTON, Manufactured, 
and Sold by 


, THE CAMBRIDGE 
SCIENTIFIC INSTRUMENT COMPANY, 


BROWNING’S BINOCULARS. 


a, 


THE “ECONOMICAL” FIELD-GLASS. 


‘This Binocular has achromatic object-glasses 1} inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 55. ; sent free. 


Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 








ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPA-DIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETT!I & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C, 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON ; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6583. Telegraphic Address: Negretti, London. 
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OWENS COLLEGE, MANCHESTER. 


The Senate invite Applications for the following Offices :— 

(1) A Senior Demonstrator in Physiology, Stipend £150 per annum. 

(2) A Junior Demonstrator in P hysiology, Stipend £100 per annum. 

A detailed statement of the duties, &c., may be obtaised from the 
Registrar. Applications and testimonials should be addressed to the Senate, 
under cover to the ReGcistTRar, not later than March at. 


HENRY WILLIAM HOLDE * M.A. » Mapoone. 


GOVERNMENT GRANT of £4000 for the 


Promotion of Scientific Research.— March 31 is the last day for receiving 
Applications to be considered at the next meeting of the Committee. 
Applications should be sent to the SecrETARIES, Royal Society, 
Burlington House, London, W., and must be written upon ‘Forms which 
may be obtained of the AssisTANT SECRETARY. 


FRENCH GENTLEMAN, with First- | 
rate Scholastic Recomme~ dations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as | 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, | 
petit Kent. 








NORMAL SCHOOL OF SCIENCE. _A 


Gentleman studying will find a quiet and refined Home in the house of 
a lady. Moderate ‘terms. References to parents.— Mrs. KEBLE, | 
42 Tregunter Road, South Kensington (Earl’s Court Station). | 





BERKHAMPSTED SCHOOL, HERTS. 
Good Scholarships and Exhibitions. | 


Twenty-eight miles from Euston. 
452 per annum. — 


Laboratory, heated swimming-bath, workshop, &c. 
Address, Head-Master. 





BIOLOGY AND PHYSICS. —Coaching for 


Prelim. Sci. and B.Sc. by former Demonstrator. Over 50 Successes.— 
G, Wittiam Hitt, M.B., B.Sc. Lond., 37 Cornwall Road, W. 





BOOKS (Secondhand), Miscellaneous, Re- | 
mainders, &¢ —C. HERBERT, English and Foreign Bookseller, 319 | 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 


MARVELLOUS MEMORY DISCOVERY 
(UNLIKE MNEMONICS), 


And Cure of Mind Wandering. 


Any Book Learned in One Reading. Great inducements to Correspondence | 
asses. 


New Prospectus from Prof. LOISETTE, 37 New Oxford Street, London. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND | 
NAUTILI. 

NEw SERIES OF ROCKS. 





COLLEc- } 


MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








i 
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JING SPECIMENS FOR THE MIGROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAM, 
Ww ho last week sent to his Subscribers Larval form of the Acorn Ba le, 
lanus balanoides, in the Nauplius stage, with drawing and deserins ion, 
also sent out Salmon Fry, Grayling Ova, Lophopus crystallinus, Palud 
hrenbergi, Argulus foliaceus, a ag He Melicerta ringens, va 
Rotifers, Spongilla fluviatilis, Volvox globator, Desmids 
Hydra, Ameeba, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin’s) Biologica! La tboratory work. 
Weekly Announcements will be made in this place of Organisms T, B. 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £11 
or Twelve Tubes for 10s. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopica 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. f 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. 
Price rs. per bottle, with full instructions for use, from most Opticians 
Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


He 





[503 





| Geviogical Collection especially adapted forTeaching assupplied to Scienc 


and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selectior of 
Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: 
The'Largest Variety in England. 
N-w Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


ROCKS, MINERALS, FOSSILS. 
™ HH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON, S.W. 


The most recent additions to stock include good specimens of the Palzozoi 
Crustacea Pal@ocrangon socialis, P. Eskdalensis, a P. rhe, 
A. Etheridgei and var. latus, Ceratiocaris clongatus, C. see d 
Caryocaris Wrightii, Hymenocaris vermicauda, Acanthocaris el 
and Dithyrocarts glabra, also many new rock-sections. 








TO SCIENCE ‘CLASSES AND SCHOOLS 
MCORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and 


Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 

Seven Medal: sand Three Diplomas. 


Awarded S. 


“TURTLE TABLETS. 


A scientific discovery, by which WEST INDIA TURTLE, 
their lusciousness of calipee and calipash, are concentrated into T ablets. s 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tab 
sufficient to make Two Large Plates of Rich, Succulent, and G« 
Turtle Soup. Patronised by Royalty, and recommended by the ~ 
Medical Authorities. In Nickel Boxes(with directions), price 2s. each, pes! 
free. Three Tablets for 5s. 6d. Six for ros. 6d., post free. 


CH. HOOPER & CO., 
164 Queen Victoria Street, London, E.C, 
Two Doors from the “ Times” Office. 


with al 





, 1887 


—$____. 


COPE. 


ION to 
NGHAM, 


1 Barnacle, 
lescription, 
us, Paludi- 
ns, Various 
mids; also 
r (Huxley 


isms T, B. 


B. 
t of £115, 


ae 

‘ 
icroscopical 
ters upon a 


ulent imita- 


t Opticians, 


d to Scienc 
ers in 


selectior of 
LONDON. 


ond., &c., 


, S.W. 


he Palzozoic 
pmon Parki, 

scorpioides, 
is elongatus, 


OLS. 
placed 
ns may be 
» and Art 
be seen at 


Ys 
. ETC, 
RPOOL. 


S. 


LE, with all 
into ‘Tablets 
ch Tablet 's 
and Genuine 
» the highest 
2s. each, post 


March 10, 1887] 


NATURE 


cxlvii 





Sale by Auction. 


NATURAL HISTORY SPECIMENS. 
MR. J.C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
March 14, at half-past 12 precisely, a small Collection of Minerals, the 
Property of a Gentleman ; Shells, Eggs, Heads and Horns of Animals, 
Bird and Animal Skins, Feathers of the Moa from New Zealand, Insects 
and other Natural History Specimens, Books and Book-Cases, &c., &c. 
On view the Saturday prior-from 10 to 4, and Morning of Sale, 
and Catalogues had. 


MACMILLAN’S MAGAZINE, 
No. 329, for MARCH, Price 1s., conTAINS— 


1—GENERAL LEE. By GENERAL VISCOUNT WOLSELEY. 

2—THE EARLIEST GREEK MORALIST. 

3.—-LYNCH LAW. By A. H. PATERSON. 

4—-THE EVER-MEMORABLE JOHN HALES. 

5—A_ PSALM OF LIFE, 

6.—SOME THOUGHTS ABOUT NOVELS. 

7—PERUGIA. By ARTHUR GALTON. 

8.—THE SONG OF MALDON. By LT..C)LONEL LUMSDEN 

g—THE LATE MASTER OF TRINITY. By the BISHOP OF 
CARLISLE. 

10.—-THE W: JODLANDERS. Chapters XLI.—XLIII. By THOMAS 


‘ MACMILLAN & CO., LONDON. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 








Third Series. Edited by J. E. Harrine, F.L.S., F.Z.S., Member ofthe | = - 
| THE ENTOMOLOGIST’S MONTHLY 


British Ornithologists’ Union ; contains— 
Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 


rare birds ; distribution and migration of British fresh-water fish ; new or | 


rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 


of natural history books. Occasional translations from toreign soologica) | 


journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. 


JOHN VAN VOORST, 1: Paternoster Row. 
NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of ai! the principal British and 
Irish Markets of the week. 

Thespecial attention of Land Agentsisdirected tothe AGRICULTURIST 
Pe - of the best existing papers for Advertising Farmsto be Let and Estates 
or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 


London, E.C. Money Orders payable to C. and R. ANDERSON. 





On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Joun T. Carrincton, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarp South. 
Epwarp A. Fitcu, F.L.S. J. JENNER WeIR, F.L.S 
F. BucHANAN WHITE, M.D. 
_ Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 
WooncuT ILLustTraTions and occasional Li1rTnoGRAPHED and CuHRoMo- 

LiTHoSRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 








Now Ready, with Twenty-three Plates, Price £1 155. 


PHILOSOPHICAL TRANSACTIONS 
OF THE ROYAL SOCIETY. 


Vor. CLXXVII. (1886). Parr II. 


CONTENTS. 
. Effects of Stress and Magnetisation on the Thermo-electric Quality 
of Iron. By Professor J. A. Ewing. B.Sc , F R.S.E. 
<I. On the Sympathetic Vibrations of Jets. 
. The Bakerian Lecture.—Colour Photometry. By Captain Abney, 
R.E, F.RS., and Major-General Festing, R.E. 


By Chichester A. Bell, 


The Solar Spectrum, from A 7150 to A 10,0co ~=By Captain Abney, 
.E., F.R.S 
- Descript.on of Fossil Remains of Two Species of a Megalanian 
Genus (Mefolania) from ‘* Lord Howe’s Island.” By Sir 
Richard Owen, K.C.B., F.R.S., &c. 
XV. On Systems of Circles and Sphe By R. Lachlan, B.A., Fellow 
of Trinity College, Cambridge. 
XVI. On the Relation between the Thickness and the Surface Tension of 
Liquid Films. By A. W. Reinold, M.A., F.R.S., and A. W. 
Riicker, M.A., F.R.S. 
XVII. On the Blood-Vessels of Mustellus antarcticus: A Contribution t° 
the Morphology of the Vascular System in the Vertebrata. 
By T. Jeffery Parker, B.Sc. 
XVIII. Contributions to the Anatomy of the Central Nervous System in 
Vertebrate Animals. By Alfred Sanders, M.R.C.S., F.L.S. 
XIX. The Coefficient of Viscos:ty of Air. By Herbert Tomlinson, B.A. 
XX. The Influence of Stress and Strain on the Physical Properties of 
Matter. By Herbert Tomlinson, B.A 


Sold by HARRISON & SONS, 45, St. Martin’s Lane, London, W.C. 


MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DouGras, W. W. Fow er, M.A., 
F.L.S., R. McLacucan, F.R.S., &. Saunpgers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

address. 


The volumes cou- 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News,— 


Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R 
MELLOoR, Esq. It is mounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 


INVALUABLE TO ASTRONOMERS. 
Price 35. 6d. Post Free 35. 8d. 
HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, W.,, 
AND 
E. G. WOOD, 
74 CHEAPSIDE, 


Catalogue of Astronomical Telescopes, &c., Post Free. 


E. C. 
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No Boiler. 
No Explosion. 
No Danger. 


No Nuisance. 


It requires no 
Skilled Labour, 
Little Attention, 

‘Small Cost to Work. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 








PEREKEN, Son, 


AND RAYM™MENT 


(LEJEUNE "AND PERKEN), 


MANUFACTURE FOR THE TR 


ADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIFs. 
101 HATTON GARDEN, LONDON, E.C. 





PROFESSOR TAIT’S WORKS. 
1. 


PROPERTIES OF MATTER. 


In Crown 8vo, Price 6s. 


LIGHT. 
By P. G. TAIT, M.A., Sec.R.S.E., 


Formerly Fellow of St. Peter's College, Cambridge ; 
Philosophy in the University of E dinburgh. 


Edinburgh: ADAM & CHARLES BLACK. 





In Post 8vo, pp. 560, Price 1os. 6d. 


ALGEBRA 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 
PART I. 
By G. CHRYSTAL, M.A.,, 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
of Mathematics in the University of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. 





In One Vol. Royal 8vo, Cloth, New Edition (Third), Price 3rs, 6d. 


CANAL AND RIVER 
ENGINEERING. 


By DAVID STEVENSON, 
F.R.S.E., Late Member of the Institution of Civil Engineers. 
New Edition (Third) 
By D. A. STEV pee. B.Sc., F.R.S.E., and C. A. STEVENSON, 
B.Sc., Civil Engineer. Profusely Illustrated. 


Edinburgh: A. & C. BLACK. London: LONGMANS. 





Professor of Natural 





Just Published, Price 7s. 6a. 


PRACTICAL ELECTRICITY. 


A Laboratory and Lecture Course, for First-Year Students of Electrica 
Engineering, based on the Practical Definitions of the Electrical Units 


By W. E. AYRTON, F.R.S., 


Assoc. Mem.Inst.C.E., Professor of Applied Physics at the City and G 
of London Central Institution. With Numerous Illustrations. 


Cc CASSELL & COMPANY, LIMITED, Ludgate Hill, Londo: 


Crown 8vo, Price 45. “6d. 
HOURS WITH A THREE-INCH 
TELESCOPE. 


By CAPTAIN W. NOBLE, F.R.A.S., &c. 


With a Map of the Moon and 103 Woodcuts. 


‘* May be recommended as a good work with which to begin the study 
the celestial bodies It is based wholly upon observation, and the illustrat 
cuts, notably the maps of the moon, are excellent.”—Scotsman. 


LONGMANS, GREEN, & CO. 


London: 





| Mathematical Instrument Giese *o H, M. | imines Counci 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
ot Every Description. 

Of the Highest Quality and Finish, at the most Moderate Prices 

liiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 156: | 
Excellence of Construction of Mathematical Instruments, and the un+ 
Gotp Mepat in the International Inventions Exhibition 1885 for Meth 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.c 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients andt! 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
fcom which single specimens can be selected. 





Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards 
N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 
Mineralogist and Expert in Frecious Stones, 
204 REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” 


s. 
Yearly . cc ces seves . 28 
Half-yearly ... +... ene 
Quarterly. . » + ee ees = 


To the United States, the Continent, &c. :— 


Ano 


Vearly «.- s ese 
Half-yearly ...... 
Quarterly... 2... 


To India, China, and Japan :— 


ona 


s. 
i ee a eee 
ee ee ee ee ee 
Quarterly... 2.4. «4% an 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
Ss. 


AAA 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column... . . «1 15 
Halfa Page, ora Column. ....... 
Whole Page. .... . ae re 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


oe S 
6 6 


Biary of Societies, 
LONDON. 
THURSDAY, Marcu 10. 

Rovat SOCIETY, at 4.30.—(1) Note on Induction-Coils or “‘ Transformers” ; 
(2) Note on the Theory of the Alternate Current Dynamo: Dr. J. Hop- 
kinson, F.R.S.—Transmission of Sunlight through the Earth’s Atmo- 
sphere: Capt Abney, F.R.S. 

MATHEMATICAL SOCIETY, at 8.—Note on the Weierstras Functions: A. 
G. Greenhill. 

SocieTY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS. at 8.—Reversible 
Lead Batteries and their Use for Electric Lighting : Desmond G. Fitz- 


Gerald. ‘ 
FRIDAY, Marcu 11. 
RovaL ASTRONOMICAL SOcIETY, at 8. 


SATURDAY, Marcu 12. 
RovALINSTITUTION, at 3.—Sound: Lord Rayleigh, F.R.S. 


PuysicaL Society, at3 —On the Production of the Finest Glass Fibres: | 


C. V. Boys. 
SUNDAY, Marcu 13. 
Sunpay Lecture Society, at 4.—Character, illustrated by the Heroines of 
Charlotte Bronté : Miss Orme. 
MONDAY, Marcu 14. 
RovaL GEOGRAPHICAL SociETY, at 8.30. 


TUESDAY, Marcu 15. 


ZooLoGIcAL SocieTY, at 8.30.—On the Bats collected by Mr. C. M. Wood- ! 


ford in the Solomon Islands : Oldfield Thomas.—A List of the Birds col- 
lected by Mr. C. M. Woodford in the Solomon Archipelago: W. R. 
Ogilvie Grant.—Second Contribution to the Herpetology of the Solomoa 
Islands : G. A. Boulenger. 

Society OF ARTS, at 8.—The Application of Gems to the Art of the Gold- 
smith: Alfred Phillips 

IxstiTUTION OF CiviL ENGINEERS, at 8.—The Treatment of Gun-Steel: 
Colonel E. Maitland, R.A. 

StaTisTicaL Society, at 7.45.—The Annual Taxes on Property and 
Income : T. H. Elliott. 

RoyaL InstITUTION, at 3.—The Function of Respiration: Prof. Arthur 


Gamgee, F.R'S. 
; WEDNESDAY, Marcu 16. 
RovaL METEOROLOGICAL Society, at 7.—Notes on taking Meteorological 
bservations on board Ship: Capt. D. Wilson Barker.—Marine Tempera- 
_ ture Observations: Dr. Hugh Robert Mill. 
SOCIETY OF ARTS, at 8.—Machinery and Appliances used on the Stage: 


Percy Fitzgerald. 

: THURSDAY, Marcu 17. 

RovaL Society, at 4.30.—The following Papers will probably be read :— 
A Coal-Dust Explosion : W. Galloway.—Second Note on the Geometrical 
Construction of the Cell of the Honey-Bee: Prof. H. Hennessy, F.R.S. 
—The Embryology of Monotremata and Marsupialia : W. H. Caldwell.— 
On the Total Solar Eclipse of August 29, 1886 (Preliminary Account): 
Prof. Schuster, F.R.S. 

INNEAN Society, at_8.—On Crustacea from Singapore: Alfred O. 
Walker.—The Genus Ficus, with Special Reference to Indo-Malayan and 

Chinese Species : Dr. George King. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows. 

RovaL INsTITUTION, at 3.—The Science of Thought: Prof. F. Max 


Miiller. 

— : FRIDAY, Marcu 18. 
‘STIT TION OF Civit ENGINEERS, at 7.30.—The Manufacture of Raw 
Sugar; Walter C. Kerr.—The Process and Machinery of Sugar-refining : 
Louis Martineau. : 
mal. IxstTiTUTION, at 9.—Mental Differences between Men and Women: 
veorge John Romanes, F.R.S. 

R SATURDAY, Marcu 10. 
VAL INSTITUTION, at 3-—Sound : Lord Rayleigh, F.R.S. 
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NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Exsctric LIGHT 
(Wright and Newton's Patent.) 


SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro 
Polariscope made. Particulars and Report of Royal Microscopical Society 


onapplication- NEWTON & CO 
9 
OpTIcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysicaL APPARATUS 
FOR CoL.ecEs, Institutions, &c. SpeciaAL OpricaL APPARATUS FOR 
Povariscopy, SPEcTROscoPY, &C., FOR SCREEN PROJECTION. 
Fuil Illustrated Catalogues 6 Stamps. 


8 FLEET STREE!, LONDON, 


TGRIFFIN’S. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A GATALOGUE OF GHEMIGAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIP1I¥V}. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 








J. H. STEWARD’S: 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 


For Opticaland Mechanical Excellence 


ILLUSTRATED CATALOGUES 


Gratis Post Free to all parts of the 
Jorld. 


Sole Maker of the Bridgman Tripli 
Lantern and the Luke Bi-Uniad. 


School Lanterns from £1 ros Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 155., best value ever offered 


Optician to the British and Foreign Governments. 
406, 66, 456, Strand; 54 Cornhill, London. 
Cheaper Issue, 8vo, Price 3s. 6d. 
ESSEX FIELD CLUB SPECIAL MEMOIRS, VOL. I. 


REPORT ON THE EAST ANGLIAN 
EARTHQUAKE OF APRIL 22, 1884 By RAPHAEL MEL- 
DOLA, F.C.S., F.1.C., F.R.A.S, &c., Professor of Chemistry in the 
Finsbury Technical College, City and Guilds of London Institute ; and 
WILLIAM WHITE, F.E.S., Member of the Geologists’ Association. 
Drawn up by R. MELDOLA, and read in Abstract at the Meeting 
of the Essex Field Club, February 28, 1885. With Maps and other 
Illustrations. Cheaper Issue, 8vo, 3s. 6d. 


The Atheneum says :—“‘ A distinctly valuable contribution to our know- 
ledge of a subject of much obscurity, . . . The subject is one which only a 
few specialists will pursue within its narrower limits, but the curious facts 
collected, and the odd scraps of history referring to past earthquakes which 
have been gathered together are s> numerous, so unexpected, and so well 
set, that the book will be found extremely interesting to the general reader, 
as well as a suggestive and severe study for the man of science.” 


MACMILLAN & CO., LONDON, 
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STANDARD SCIENTIFIC WORKS. 


Twelfth Edition, Revised and Enlarged, with 5 Coloured Plates and 923 Woodcuts. 


TREATISE ON 


GANOT’S 


Crown 8vo, I5s. 


PHYSICS 


Experimental and Applied, for the Use of Colleges and Schools. 


Translated and Edited from GANot’s ‘‘Eléments de Physique,” 


by E. ATKINSON, Ph.D., F.C.S., Professor of Experimen: 


Science, Staff College, Sandhurst. 


Fifth Edition, with 20 Pages of New Matter, 2 Plates, and 495 Woodcuts. 


NATURAL 


GANOT’S 


Crown 8vo, 7s. 6d. 


PHILOSOPHY. 


For General Readers and Young Persons. 


A Course of Physics divested of Mathematical Formulz, expressed in the language of daily life. 
Translated and Edited from GANot’s ‘‘ Cours Elémentaire de Physique,” 


by E. ATKINSON, Ph.D., F.C.S., Professor 


a eamiolen Staff a Sandhurst. 


WORKS BY JOHN TYNDALL, 


D.C.L.., 
FRAGMENTS of SCIENCE. Two vols. Crown 8vo, 
16s. 
HEAT a MODE of MOTION. 12S. 
SOUND. With 204 Wocdcuts. Crown 8vo, tos. 6d. 
ESSAYS on the FLOATING-MATTER of the AIR 
in RELATION to PUTREFACTION and INFECTION, 
With 24 Woodcuts. Crown 8vo, 75. 6d. 
LECTURES on LIGHT, delivered in America in 


1872 and 1873. With 57 Diagrams. Crown 8vo, 5s. 


Crown 8vo, 


LL.D., 


F.R.S., &c. 

LESSONS 
INSTITUTION, 1875-76. 
8vo, 2s. 6d. 

NOTES of a COURSE of SEVEN LECTURES , 
ELECTRICAL PHENOMENA and THEORIEs, 
livered at the Royal Institution. Crown 8vo, Is. sewe! 
1s. 62. cloth. 

NOTES of a COURSE of NINE ‘LECTURES o 
LIGHT, delivered at the Royal Institution. Crown 8\ 
Is. sewed ; Is. 6d. cloth. 


FARADAY as a DISCOVERER. 


in ELECTRICITY at the ROYA! 
With 58 Woodcuts. Cro 


Fcap. 8vo, 3s. 6: 





TEXT-BOOKS 


PHOTOGRAPHY. By Captain W. DE WIVELESLIE 
ABNEY, F.R.S. With 105 Woodcuts. 35. 6d. 

On the STRENGTH of MATERIALS and STRUC- 
TURES. By Sir J. ANDERSON, C.E., &c. 35. 64. 
INTRODUCTION to the STUDY of ORGANIC 

CHEMISTRY. By HENRY E., ARMSTRONG, 
Ph.D., F.C.S. With 8 Woodcuts. 35. 6d. 
ELEMENTS of ASTRONOMY. By Sir R.S. Batt, 
LL.D., F.R.S. With 136 Figures and Diagrams. 6s. 
RAILWAY APPLI “rs By J. W. Barry. 
With 207 Woodcuts. . 6d. 
SYSTEMATIC MINE RALOGY. By Hirary 
BAUERMAN, F.G.S. With 373 Diagrams. 6s. 
DESCRIPTIVE MINERALOGY. By _ Hitary 
” AUERMAN, F.G.S. With 236 Woodcats and Diagrams. 


>and TREATMENT. 
With 


ME 1 AL S: their PROPERTIES 
By C. L. BLOXAM and A. K. HUNTINGTON. 
130 Wood Engravings. 5s. 

PRACTICAL PHYSICS. by R. 

M.A., F.R.S., and W. N. SHAW, 
Woodcuts. 6s. 
PHYSICAL OPTICS. By R. T. GLazesBrook, M.A., 
F.R.S. With 183 Woodcuts of Apparatus, &c. 6s. 
ART of ELECTRO-METALLURGY. By G. 

GORE, LL.D., F.R.S. With 56 Woodcuts. 6s. 

ALGEBRA and TRIGONOMETRY. By the Rev. 
WILLIAM NATHANIEL GRIFFIN, 
Notes on, with Solutions of the more difficult Questions. 
35. Od. 

The STEAM-ENGINE. 
Whitworth Scholar, Secretary of the Institution of Naval 
Architects. With 212 Illustrations. 6s. 

ELECTRICITY and MAGNETISM. 
JENKIN, F.R.SS.L. and E. 3s. 60. 


T. GLAZEBROOK, 
M.A. With 62 


The 


sy FLEEMING 


London : 


B.D. 3s. 6d. | 


By GEorGE C. V. HoLMEs, | 


OF SCIENCE. 


THEORY of HEAT. By J. CrierK Maxweu 
M.A. With 41 Woodcuts. 35. 6d. 

TECHNICAL ARITHMETIC and MENSURA 
TION. By C. W. MERRIFIELD, F.R.S. 3s. ¢ 
Key, 35. 6d. 

INT RODU CTION to the STUDY of INORGANI( 
CHEMISTRY. By W. ALLEN MILLER, ©M.! 
With 71 Woodcuts. 35. 6d. 

TELEGRAPHY. By W. H. Preece, C.E., 
SIVEWRIGHT, M.A. With 160 Woodcuts. 5s. 

The STUDY of ROCKS, an Elementary Text-bo 
of Petrology. By FRANK RUTLEY, F.G.S. With 
Plates and 88 Woodcuts. 45. 6d. ? 

WORKSHOP APPLIANCES, including Descri rl] 
tions of some of the Gauging and Measuring “Tnstrar ne! 
Hand-cutting Tools, &. By C. P. B. SHELL E 
M.I.C.E. With 292 Woodcuts. 45. 6d. 

STRUCTURAL and PHYSIOLOGICAL BOTAN) 
By Dr. OTTO WILHELM THOME. Translated | 
A. W. BENNETT, M.A. With 600 Woodcuts. 6s. 

QUANTITATIVE CHEMICAL ANALYSIS. B 
T. E. THORPE, F.R.S.E. With 88 Woodcuts. 45. ¢ 

MANUAL of QUALITATIVE ANALYSIS a! 
LABORATORY PRACTICE. By T. E. THOR?! 
F.R.S.E., and M. M. PATTISON MUIR. 35. 6¢ 

INTRODUCTION to the STUDY of CHEMICA A 
PHILOSOPHY. By WILLIAM A, TILDE N, 
London. With 5 Woodcuts. 3s. 6¢. With sence t 
Problems, 4s. 6d. 

ELEMENTS of MACHINE DESIGN. By \ 
CAWTHORNE UNWIN, B.Sc., Assoc.Inst.C.E. W: 
325 Woodcuts. 6s. - 

PLANE and SOLID GEOMETRY. 
H. W. WATSON. 3s. 6d. 


and | 


By the Re\ 


LONGMANS, GREEN, & CO. 
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Successors to 


LEWIS WRIGHT’S i OP Tas 7-—T he, ff =__wo¢ 
S. PROJECTION | iM | lel eel Yeeetesietsl) W. LADD & CO. 


BEAK ST., 


Experinasif| POLARISCOPE site, ileal ot 
pees | = - — —— <==Sr= NEA Ki . “9 . 


Showing axes of Crystals, 











&c., on a well illuminated 


Y . and flat field. Catalogue per post 8d. 
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URES on 

oe dk is the best and, although a little dearer, a 

» IS. sewel; ? ai Vv : bs 

URES 0 really the cheapest in the end. [ | MEDICINE 
aaa a ae Is a Certain Cure for all Disorders of the LIVER, STOMAC-- 


The British Medical Journal says:—‘‘‘Van Hovutrn’s Cocoa” AND BOWELS. A Great PURIFIER of the BLOOD; a 
is admirable. In flavourit is perfect, and it is so pure, well prepared, and Powerful Invigorator of the System, in cases of WEAKNESS 
see AND DEBILITY, and is unequalled in Female Complaints 


VO, 39. bu 











tes “A NEW BOOK BY MR. J. NORMAN LOCKYER. 
fh THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 


With Illustrations, Demy 8vo, 14s. 


The Zimes says :— 
‘‘The phrase (the chemistry of the sun) would have had no meaning half a century ago, and the results achieved, 


h 
me as described in Mr. Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
Descri| early spectroscopists. They certainly scat*er many of the fine fancies which the poets have woven round the face of our ‘spotless 
sasliaaidas luminary ; but have given us in their place facts which no poet could ever have approached in his wildest imaginings. . . . . Mr. 
[ELLE} Lockyer begins at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy from the time of 
Kepler to the present day We have only been able in the most summary manner to refer to some of the points of interest 
YTAN) in this new volume, the numerous illustrations in which deserve a word of praise.” 
nslated | The Academy says :— 
6s. **The splendid work embodied in this treatise demands ample recognition at the hands of a reviewer. . . . Mr. Norman 
IS. B Lockyer has conferred a great boon upon chemists, physicists, and astronomers by gathering into one connected whole the chief 
‘aie ~ results of the researches which have been made on the chemistry of the sun. He freely acknowledges the labours of other workers, 
: - although his own share in these difficult inquiries has been indeed ample. The illustrative woodcuts of apparatus, spectra, and solar 
IS an phenomena, as well as the numerous tables of measurements, form an important feature of the volume. Whatever judgment may be 
HORP! formed as to the validity of his hypothesis, the indefatigable ardour with which he has attacked the great problem of the constitution 
6d. of the sun, and the skill with which he has devised fresh methods of testing and re-testing the meaning of the phenomena observed 
MICA! and the soundness of the arguments based thereon, merit the warmest acknowledgment.” 
N, B.S¢ The Scofsman says :— 
RSWErS * ‘No man in this country can surpass Mr. Lockyer in the rare combination of painstaking accuracy in experimental work, 
sterling impartiality of judgment, and brilliant clearness in the expression of his opinions. His numerous "published works have 
By \ assigned him the highest place as an authority on solar physics The author’s work is to be highly commended ; whatever 
| Wit conclusions scientific critics may arrive at as to the value of the hypothesis so ably advocated, there can be no two opinions about 
the uniform modesty and courteous respect for others which breathe through every page of the volume ; the brilliant but clear 


he Re\ style of the language in which his thoughts are clothed ; the exemplary enthusiasm by which he carries his readers on over much 
which otherwise would be hard and dry; and the genuine scientific scholarship which never courts the tactics of the 


mountebank,” 
MACMILLAN & CO., LONDON. 
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WATSON & SONS’ NEW HISTOLOGICAL MICROSCOPE. 


AWARDED GOLD MEDAL, LIVERPOOL EXHIBITION, I8aeé. 

A thoroughly first-rate Microscope at an ex. 
tremely moderate price. It is mounted on an 
exceedingly firm brass foot, has sliding body for 
coarse adjustment, draw-tube, plane and concave 
mirrors, tube fitting of universal size for under. 
stage apparatus, with special arrangement for 
oblique illumination, set of diaphragms, with 
pin-hole stop, and is fitted with WATSON & 
SON’s improved form of fine adjustment, as 
supplied to their best instruments, which is per- 
fectly free from all lateral motion, 
even when working with the highest 

powers, and permits of the greatest 

possible delicacy of adjustment. The 
y entire instrument is finished 
in the very best manner, and 
is unequalled in value at the 
price. 













FREE ON APPLICATION. 





ILLUSTRATED CATALOGUE 


OF 


MICROSCOPES 





























AND 


1 APPARATUS. 













Microscope as illustrated, 
Wy with “C” eye-piece, 3 and 
@ 1 inch first-class English ob- 
jectives, giving a range of 
amplification from 75 to 700 
diameters, in mahogany cabi- 
net, price 


£4 15s. Od. 


W. WATSON & SONS, Opticians to n. M, Government, 
_ 318 HIGH HOLBORN, "LONDON, W.C. EstTaBiisHep 1837. 















| Classified List of 40,000 
H First-class Microscopic 
| Objects. f 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 
BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 














SSENCES «ont | 
MUTTON VEAL & CHICKEN, | 


pur SEA STURTLE Sour & JELLY. 
—— . MEAT L0z ENCES te: 












An excellent relish for “ fish, flesh, 
and fowl.” 
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Printed by Ricnarp CLay anp Sons, at 7 and 8 Bread Street Hill, Queen vente Street, in the City of Senden ry ‘Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York. —Tuurspay, March 10, 1887. 
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‘** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDSWORTH 
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R. & J. BECK’S | 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES, 


Stand, with 1-in. Object- 
glass and 1 Eye-piece 

Stand, with 1-in, and }-in. 
Object-glasses ... eS 


P ae ae 2 
22 0 





ae 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
TMM c55. Spd: “ach. as ue 


440 


; Full Descriptive Pamphlet sent on 
x Application to 


R.&J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 








This jet, designed by Lewis WriGHT, Esq., gives a most powerful light, 
with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
Spiral cut in it, to which Newton’s new check-action is fitted. By this 
arrangement, the whole lime-surface is used, yet the light never impinges 
twice on the same spot. 

A new “cut-off,” devised by ANDREW PrincLe, Esq., is also fitted to 
— jets, by which the light can be turned up or down without altering the 


Can be seen at work at 3 Fleet Street. 
a best workmanship, 47s. 6d., as supplied to A, PrinGte, Esq., who 
“I write to let you know of the great success of the jet you made for me ; 
itgives a grand light, and does not crack the limes as most jets do. Regard- 
pl cut-off, every time I use it I like it better.” 
“uftice, without “cut-off ” (as supplied to L. Wricut, Esq.), 325. 6d. 


BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather 
Case ee ae ee ee 


— — 


£5 


Illustrated Catalogue of Binoculars posi 
free. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 








% NEWTON & CO., 3 Fleet Street, London, E.C. 


A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPA-CDIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C, 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON ; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6583. Telegraphic Address: Negretti, London. 
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UNIVERSITY OF LONDON. LIVING SPECIMENS FOR THE MIGROSCOPE. 


SPECIAL NOTICE.—As the Celebration of the Queen’s Jubilee will fall : 
in the week commencing June 20, the next Half-yearly Examination for GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
BASRICVL ESI Se eente aS SEO, Se a _, | THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHA\ 

In addition to the Examination at the University, Provincial 
Examinations will be held at University College, Aberystwith; Uni- | Who last week sent to his Subscribers Freshwater Mussel Spat, “G : 
versity College, Bangor; Queen’s College, Birmingham ; University Col- | chidia,” with drawing and description. He also sent out Pedicellina cerr 
lege, Bristol; University College, Cardiff; the Ladies’ College, Cheltenham | Triticella seer oy Lophopus crystallinus, Cristatella mucedo, Spon 
(fer Ladies only); St. Gregory’s College, Downside; New College, | fluviatilis, Grantia compressa, Stephanoceros Eichhornii, Melicerta ring 
Eastbourne ; the Literary Institute, Edinburgh; the Royal Medical College, | Argulus foliaceus, Volvox globator, Desmids ; also Hydra, Amoeba, V 
Epsom ; the Yorkshire College, I eeds; Uni versity College, Liverpool; the | cella, Crayfish, and other Specimens for (Huxley and Martin’s) Biolog 
Owens College, Manchester ; the School of Science and Art, Newcastle-on- Laboratory work. 

Tyne; University College, Nottingham; the High School, Oswestry; | Weekly Announcements will be made inthis place of Organisms T. p 
Firth College, Sheffield; and St. Edmund’s College, Ware. is supplying. 

Every Candidate is required to transmit his Certificate of Age to the : 113 
Resietane (University py pow Hing Burlington Gardens, London, W.), at Specimen Tube, One Shilling, post free. 
least one Calendar Month a be commencement of the Examination. Twenty-six Tubes in Course of Six Months for Subscription of £1: 

March 10, 1887. HUR MILMAN, M.A., Registrar. or Twelve Tubes for 108. 6d. 


OWENS COLLEGE, “MANCHESTER. Portfolio of Drawings, Eleven Parts, 1s. each. 


The Senate invite Applications for the following Offices :-— se B R O W N & E M E N T ’ 


(1) A Senior Demonstrator in Physiology, Stipend £150 per annum, 
(2) A Junior Demonstrator in Physiology, Stipend £100 per annum. . ; : 
A detailed statement of the duties, &c., may be obtained from the The name of this Cement, admitted to be the best for Microscopic 

Registrar. Applications and testimonials should be addressed to the Senate, | Work, has been registered, and is now labelled in White Letters upon ; 

under cover to the ReGcisTRAR, not later than March 21. Brown Ground. : : 
Purchasers should see that they are not deceived by fraudulent imita- 

HENRY WILLIAM HOLDER, M.A. » Cagiewen, tions. 
— Price rs. per bottle, with full ins tructions for use, from most Optic 


ZOOLOGICAL SOCIETY OF LONDON. Post free for 1s. 3¢. from 
EDWARD WARD, 249 Oxford Street, Manchester. 








DAVIS LECTURES, 1887 (in connection with the London Society for the 
Extension of Ur niversity Teaching). —— ni 
A Course of TEN LECTURES will be delivered in the Lecture-room in A FRENCH GENTLE MAN, with First 
the Society's Gardens, Reg« nt’s Park, on THURSDAYS, at 5 p-m., com- rate Scholastic Recommendations, has a French Class for Army Puy 
mencing April 7, by Mr. F. E. BEDDARD, M.A., Prosector to the Society at 2 Colville Gardens, Bayswater. He and his wife also re 
and Davis Lecturer. Subject—The Classification of the Vertebrates. Roerders two or these Young g Men who wish to study the lang 
Fees for the Course (including admission to 'the Gardens on the days of business or conversational purposes.—Address M. ALFRED V! 
lecture), ros. The Course will be free to Fell - of the Society. Tickets Swanley, Kent. : 
for the Course may be obtained from Mr. F. E. BEDDARD, Zoological she 


Society's Gardens, Regent’s Park, N.W. AAEM ; cK 
‘ as . En _SCLATER, Semmy. | PR IMROSES (Double Varieties).— Cloth ot 
No. 3 Hanover Square, London, W., March 1, 1887. Gx she < Cileeiads abe! Cieuith. xis Bilas aan® Bancks 

. 4 | _ le-crimson, 6s. : Platypetala, 6s.; Red, 4s.; White, 2 + Ear 
MINERALOGY AND GEOLOGY, ca & 3; L ae ee 2s. per doze n. Single White, ; 

aia ay : variety, 18. per dozen 
CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COoL- a, Os SDE Leena Se 5 SN, SS eS oe oe 

LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- AURICULA, Alpine, 6s. ; Border varieties. 

TINE, OPALS, &c., &c. ; free larg ge flowering varieties, 4s. ; Yellow, rs.; Purple, 1s. : Gr 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- Edg ed, 3s.; White Edged, 3s.; Grand Turk, 1s.; Double Y 

TIONS FOR STUDENTS AND PROSPECTORS. | gs.; Double Purple, 30s. per dozen. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
Stamens a inc acenean ce | POLYANTHUS, Gold-laced, 2s.; Borde: 
- mM ¥ - | varieties, rs.; Giant White, 3s ; Giant Yellow, 35. ; Giant, 4 
NEw SERIES OF ROCKS. MICROSCOPIC SLIDES, | 38. ; Double Black, 6s. ; Hose-i in- -hose, in variety, 2s. per d 
Hammers, Chisels, and Blow-pipe Apparatus. PRIMULA. cashmiriana, 6s.; denticulata 
PRIVATE LESSONS AND EVENING CLASSES. 3s. ; farinosa, 6s. 3; japonica, 4s.; Munroi, 4s. ; nivalis, 25 


: rima, 9s. ; rosea, ‘6s. ; Sieboldi, 2s. ; spectabilis, 6s. ; viscosa 
CATALOGUES ON APPLICATION. | dean 


SA MU EI, HENSON, | One plant of each, in so distinct varieties, carriage paid, for 
with order. 


277 STRAND, LONDON, | MORRISON BROTHERS, Nurseries, Aberdeen. 














Opposite Norfolk Street. 
<i aaa amare } Now Ready, Fifth Edition, with 1178 Engravings, Crown 


NATURALISTS’ _A MANUAL OF BOTANY, including the 
GLASS-CAPPED BOXES. Structure. a Properties, Uses, and Functions of P mnt I 


Museums and Private Collectors supplied with Round and Rectangular ROBERT BENTLEY, Professor of Botany in King’s College, | 


Glass-capped Boxes from One Shilling per dozen. About 70 different sizes | and to the Pharmaceutical Society. : ; 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One London: J. & A. CHURCHILL, 11 New Burlington St: 


Sh ” Samples Post Free, Two Shillings. - 





’ FOWNES-WATTS’ CHEMISTRY. 
THOMAS D. RUSSELL, | 
PRIZE uF , PHYSICAL AND INORGANIC CHEM. 
¥ ALLIO®, MEGIES SERIES. ISTRY. By HENRY WATTS, B.A., F.R.S., Author of “A Dic 
78 NEWGAT E STREE ia LON DON, . & ed tionary ‘of Chemistry,”’ &c. With Cclnired Plate of Spectra and 
—— ——_—_—__—_—_—_——_ Wood Engravings, Crown 8vo, 9s. 
PRIZE MEDALS | CHEMISTRY of CARBON COMPOUNDS; 
AWARD GEOLOGICAL COLLECTIONS. or, ORGANIC CHEMISTRY. By HENRY WATTS, we nin af 
. : : Edited by WILLIAM A, TILDEN, D.Sc., F-R.S., Professor 
Ge alogical Coiie ciallyadapted forTeaching assuppliedto Science | Chemistry in the Mason College, Birmingham. Sec: nd Edition. W 
and Art ! ey snd used by all Lecturers and Teachers in } E ngra avings, Crown 8vo, 10s. 
sreat Britain, &c. | ae Ao a SS Sead 
New and Rar owtantly ering from all parts for selection of | pa” Theo yume are based on she. wellknown, Mama of 
Single Specimens. j Sites Meaiiianion Steest 
° a 3 on otreet. 
ROCK iONS AND ROCK SPECIMENS! Sy j. & A. CHURCHILL, 11 New Burling 


Largest Variety in England. | a9 

New Cata: application to— Now Ready, 8vo, 6s. IOLOGY 
>; R. GREGORY ELF MENTARY PRACTICAL B 

S R. , —VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lon? 


| 
88 CHARLO’ FET, FITZROY SQUARE, LONDON, | Lecturer on Comparative Anatomy at St. Bartholomew's Hospi tal. 
Established a7 Years in London. London: J. & A. CHURCHILL, 11 New Burlington Street 
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DEPARTMENT OF SCIENCE AND ART 


OF THE COMMITTEE OF COUNCIL ON EDUCATION, 
LONDON, 5S.W. 


Telegraphic Address, ‘* Science ani Art, London,” 





SCIENCE AND ART EXAMINATIONS, 1887. 





ART. 


7 to § p.m. 2nd Grade Exami nation, Model Drawing. 
8.15 to 9.45 p.m. 2n i Grade Examination, Freehand Drawing. 
7 to 8 p.m. le Examination, Geometry. 

8.15 to 9.45 p.m. oud Ge ude Examination, Perspective. 


i May, 3 


J 
1 
\ 
! 


SCIENCE 


ath wi Wednesday 7 to 10 VI.—Theoretical Mechanics. 
» Thursday - V1I.—Applied Mechanics. 
Friday ‘i XIV. —Animal Phy iolog 
{ 6 to 1c II.—Machine Const 
Saturday >. to ITI.—Building Constructi 
, a IV.—N val <e ecture. 
Monday 7 to 10 VIII.—Sound, Light, and Heat. 
Tuesday XXIIT.— Phys sac. 
Wednesday : P ! tg! tism and Electri ity. 
Thursday t 30 .—! emat ics, Stages I, 2, and 3. 
inciples of Mining. 
Friday to Ic = th ematics, Stages 6 and 7. 
rinciples of Agriculture. 
Saturday .—Pra ctical Plane and Solid Geometry. 


Monday 


Tuesday 
; TT. and XV Mow 
ee ae J XVI. and 2 

retnenieg XIX.—Metallurgy. 

Thursday 99 X.—Inorganic Ch 

Wednesday si XV.—Botany. 

Thursday XIII.—Mineralogy 

on ” XXI.—Nautical Astronomy 
Fiiday XI.—Organic Chemistry. 
"y , XXII.—Steam. 
Candidates who do not belong to any regularly constituted Scien: Art Class should apply before March 25 to the Special 

Local Secretary of the district, or, in case they do not reside within a Special Local Secretary’s district, to the Secretary of the 
nearest Class which is to be examined in the subject they require. A fee for each candidate, not exceeding 2s. 6d, per day or 
evening, may be charged by the Local Committee, or the Special Local Secretary. The Special Local Secretaries for the London 
listricts are as follows :—Chelsea and Westminster, J. R. Langler, Esq., 130 Horseferry Road, Westminster, S.W. ; City (East) 
and Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford, Essex ; City (West) and Finsbury, W. H 
Congreve, Esq., Birkbeck Institute, Bream’s Buildings, E.C. ; Greenwich and Deptford, J. J. Pakes, Esq., 10 Malpas Roa 
Brockley, S.E. ; Lambeth (East), F. Dugard, Esq., 3 Sibella Road, Clapham, S.W.; Lambeth (West), F. Dugard, Esq., 
Sibella Road, Clapham, S.W.; Marylebone, F. Pope, Esq., 18 Baker Street, Portman Square, W. ; Southwark and Lamb 
(North), A. Bourne, Esq., British and Foreign School Society, Boro’ Road, S.E. ; Tower Hamlets, E. J. Sharpe, Jun., Esq., 
28 Oriental Street, Poplar, E. ; Woolwich and Plumstead, R. T. Smith, Esq., 246 Burrage Road, Plumstead; Tottenham, J. 
Adams, Esq., 1, Talbot Road, Tottenham. 


Individual candidates who do not reside near any place where a Local Examination Committee has been formed, may 
examined in all Science and Art Subjects at the South Kensington Museum, as far as room will allow. A Registration Fee 
2s. 6d. per evening or day will be charged if application (on Form No. 325) is made before March 25, and of 5s. per evenir 


afterwards, if before April 20, or a Composition Fee of 10s. for any number of evenings or days. Applications for examinati 
at South Kensington cannot be received after April 20. 


By order of the 
Committee of Council on Education. 
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No Boiler. 

No Explosion. 
Te NON 

No Danger. UY Coz A 

No Nuisance. 


ILEY & C2 


AGS 


PR Ebay 


RNY A BAYAN 


It requires no 
Skilled Labour, 
Little Attention, 

@ Small Cost to Work. 


ry 


= 
|! 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 








PROFESSOR TAIT’S WORKS. 


I. 
In Crown 8vo, Cloth, Price 7s. 6d. 


PROPERTIES OF MATTER. 


IT, 


In Crown 8vo, Price 6s. 


LIGHT. 
By P. G. TAIT, M.A., Sec.R.S.E., 


Formerly Fellow of St. Peter’s College, Cambridge; Professor of Natural 
Philosophy in the University of Edinburgh. 


Edinburgh : ADAM & CHARLES BLACK. 





In Post 8vo, pp. 560, Price ros. 6d. 


ALGEBRA 


An Elementary Text-Book 


Higher Classes of Secondary Schools and for Colleges. 
FARE. ks 
By G. CHRYSTAL, M.A,, 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor | 


of Mathematics in the University of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. 





In One Vol. Royal 8vo, Cloth, New Edition (Third), Price 31s, 6d. 


CANAL AND RIVER 
ENGINEERING. 


By DAVID STEVENSON, 
F.R.S.E., Late Member of the Institution of Civil Engineers. 


New Edition (Third) 


By D. A. STEVENSON, B.Sc., F.R.S.E., and C. A. STEVENSON, 
B.Sc., Civil Engineer. Profusely Illustrated. 


Edinburgh: A. & C. BLACK. London: LONGMANS. 





Just Published, Price 7s. 6d. 


PRACTICAL ELECTRICITY. 


A Laboratory and Lecture Course, for First-Year Students of Electrical 
Engineering, based on the Practical Definitions of the Electrical Units. 


By W. E. AYRTON, F.R.S., 


Assoc. Mem. Inst.C.E., Professor of Applied ‘— at the City and Guilds 
of London Central Institution. With Numerous IIlustrations. 


CASSELL & COMPANY, LIMITED, Ludgate Hill, London. 





| psychical impressions, and to estimate their value.” 


| sceptical spirit. . . 





New Edition, Revised and Enlarged, 2 Vols, Demy 8vo, pp. Ixxxiv. and 574 
—xxviii. and 734, Cloth, 21s. 


PHANTASMS OF THE LIVING. 


By EDMUND GURNEY, M.A., 
FREDERIC W. H. MYERS, M.A., and 
FRANK PODMORE, M.A. 


Published with the Sanction of the Council of the Society for Psychical 
Research. 


Times : ‘‘The main purpose of these remarkable volumes is to break nev 
ground in the region of psychical inquiry.” 
Spectator : ‘We cannot too heartily praise the sobriety of judgment wit 
which the conclusions have been drawn, The book will long be regarded a 
the most serious attempt hitherto made to record the least explicable oi 
; 2 : Be ' ee Walkei 
Mind: “The massive result of an inquiry conducted with astonishinz Chines 
vigour and pertinacity.” 
St. James's Gazette: ‘‘Mr. Gurney tests the stories in a thorough); 
. The chain of reasoning is a strong one, and the amount 


and goodness of the evidence are startling... . . The book is cleverly ar 


| brightly written.” 


Pall Mail Gazette: ‘‘ Useful and arduous work diligently and a! 
done.” 

Daily Telegraph: ‘ The treatise is full of interest and suggestion.” 

Science (Boston): ‘‘ Untiring zeal in collecting facts, and patience in 
seeking to make them accurate ; learning of the solidest sort in discussing 
them ; in theorising, subtlety and originality, and, above all, fairness—for 
the work absolutely reeks with candour.” 

London: TRUBNER & CO., Ludgate Hill. 


Crown 8vo, Price 4s. 6d. 7 
Society 


HOURS WITH A THREE-INCH —_ 
TELESCOPE. . 


NOBLE, F.R.A.S., &c. 


ANTHRO 
Dr. H 
Trotte: 
munica 

Institu 
Colone 

Roya 
Gamge 


By CAPTAIN W. 


With a Map of the Moon and 103 Woodcuts. 


“* May be recommended as a good work with which to begin the study of 
the celestial bodies. It is based wholly upon observation, and the illustrative 
cuts, notably the maps of the moon, are excellent.” —Scotsman. 


London: LONGMANS, GREEN, & CO. 


Mathematical Instrument Manufacturer *o H.M. Government Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Tiiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 

LD MeDAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


BOOKS (Secondhand), Miscellaneous, Re- 
tal 


GEoLoG1 
some o 
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SOCIETY 

lace 2 





Rovat § 
Prelimi 
Measu: 
on the ' 
oidal ( 
Iron in 

Instirvuy 
Subma 

Rovat | 
Miller 


Soctery 
KOVAL | 


R.S, 





mainders, &c.—C. HERBERT glish and Foreign Bookseller, 319 
Goswell Road, London, E.C. ta’ logue free on receipt of two stamps 
Libraries, Old Books, and Parchments purchased. 


Puysica: 
CV] 
Pansio1 
Ova I 
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SUBSCRIPTIONS TO “NATURE.” 


Ss. 
Sa ee ee i 
On , ee ee eee eee 
CONF ee et te twee F 


To the United States, the Continent, &c. :— 


2 ae ee ‘ 
Half-yearly ....-.-. 
Quarterly. ...+.- 


To India, China, and Japan :— 


s 4d. 
ee a a a a ee 
EE cs oS eet 2S eee 
Quarterly. ... ° « 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
4 & 


One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1:15 
Halfa Page, ora Column. ....... 
SS. Sh 5 ae ae a ee 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDForRD STREET, STRAND, W.C. 


Biary of Societies, 
LONDON. 
THURSDAY, Marcu 17. 

Rovat SociETY, at 4.30.—A Coal-Dust Explosion: W. Galloway.—Second 
Note on the Geometrical Construction of the Cell of the Honey-Bee : 
Prof. H. Hennessy, F.R.S.—The Embryology of Monotremata and Mar- 
supialia: W. H. Caldwell.—On the Total Solar Eclipse of August 29, 
1886 (Preliminary Account): Prof. Schuster, F.R.S. B 

Linnean Society, at 8.—On Crustacea from Singapore: Alfred O. 
Walker.—The Genus Ficus, with Special Reference to Indo-Malayan and 
Chinese Species : Dr. George King. 

CuemicaL SociETyY, at 8.—Ballot for the Election of Fellows.—The Action 
of Heat on Nitrogen Peroxide: Dr. A. Richardson.—The Formation of 
Naphthalenesulphonic Acid by means of Sulphuric Anhydride : Dr. Arm- 


coo ak 


a 
6 6 





strong and W. P. Wynne.—On Supersaturated Saline Solutions: W. W. | 


J. Nicol. 
FRIDAY, Marcu 18. 


IxstituTION OF CivIL ENGINEERS, at 7.30.—The Manufacture of Raw | 


Sugar; Walter C. Kerr.—The Process and Machinery of Sugar-refining : 
Louis Martineau. 


RovaL INSTITUTION, at 9.—Mental Differences between Men and Women : | 


George John Romanes, F.R.S. 
SATURDAY, Marcu 19. 
Rovat INSTITUTION, at 3.—Sound: Lord Rayleigh, F.R.S. 
a SUNDAY, Marcu 20. 
Sunpay LECTURE Society, at 4.—Our Unbidden Guests; Parasites and 
their Histories : Dr. Andrew Wilson. (Illustrated by Diagrams.) 
MONDAY, Marcu 21. 
Society oF ARTS, at 8.—Machinery for Testing Materials, especially Iron 
_and Steel : Prof. W. C. Unwin, F.R.S. 
Vicrorta INSTITUTE, at 8.—Krishna and Solar Myths: Rev. R. Collins. 
TUESDAY, MARCH 22. 


ANTHROPOLOGICAL INSTITUTE, at 8,30.—On the Migrations of the Eskimo : 
Dr. H. Rink.—Notes on the Inhabitants of the Polynesian Islands : Coutts 


Trotter.—Extracts from Notes on Natives of the Solomon Islands: com- | 


municated by Lieut. F. Elton, R.N 

IxstITUTION or Civit ENGINEERS, at 8.—The Treatment of Gun-Steel : 
Colonel E. Maitland, R.A. (Discussion.) 

RovaL INSTITUTION, at 3.—The Function of Respiration : Prof. Arthur 


Gamgee, F.R.S. 
WEDNESDAY, Marcu 23. 

GkoLocicaL Society, at 8.—Notes on the Structures and Relations of 
some of the Older Rocks of Brittany: Prof. T. G. Bonney, F.R.S.—The 
Rocks of Sark, Herm, and Jethou: Rev, E. Hill.—Quartzite Boulders 
and Grooves in the Roger Mine at Dukinfield: James Radcliffe. 

IETY OF ARTS, at 8.—The Living Organisms of the Air; the Effect of 
Place and Climate on their Prevalence ; Dr. Percy Frankland. 


THURSDAY, Marcu 24. 
Rova. Society, at 4-30.—The following Papers will probably be read :— 
liminary Note on the ‘‘ Radio-Micrometer,” a New Instrument for 
Measuring the most Feeble Radiation: C. V. Boys.—Note to a Memoir 
on the Theory of Mathematical Form: A. B, Kempe, F.R.S.—On Ellips- 
cidal Current-sheets : Prof. H. Lamb, F.R.S.—On the Magnetisation of 
Iron in Strong Fields: Prof. J. A. Ewing and W. Low. 
NSTITUTION OF CiviL ENGINEERS, at 8.—On the Resistance of Faults in 
2 ubmarine Cables : A. E. Kennelly. 
Malin STITUTION, at 3.—The Science of Thought: Prof. F. Max 


Soc FRIDAY, Marcu 25. 
; IETY OF ARTs, at 8.—Indian Coffee; Frederick Clifford. 
TRS STITUTION, at 9.—Colours of Thin Plates: Lord Rayleigh, 


— SATURDAY, Marcu 26. 
c ve Society, at3—On the Production of the Finest Glass Fibres : 
- V. Boys.—On Delicate Calorimetrical Thermometers ; and On the Ex- 
poansion of Thermometer Bulbs under Pressure : Prof. Pickering. 
WALINSTITUTION, at 3.—Sound: Lord Rayleigh, F.R.S. 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 


WATCHES and CLOCKS at 
WATCHES. | REDUCED PRICES, sent post 


S | free on application to E, DENT 
ag oy and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 

’ or 4 ROYAL EXCHANGE, 








SECOND EDITION, 


| GRIFFIN’S 
CHEMICAL HANDICRAFT. 


RICE 4s. 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV}. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET; 
LONDON, W.C. 


TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION 





MOORE BROTHERS, 








OSTEOLOGISTS, DISARTICULATORS, ETC., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


TURTLE TABLETS. 


A scientific discovery, by which WEST INDIA TURTLE, with all 
their lusciousness of calipee and calipash, are concentrated into Tablets. 
A Real Luxury for Epicures, Invalids, and Travellers. Each Tablet is 


| sufficient to make Two Large Plates of Rich, Succulent, and Genuine 
| Turtle Soup. Patronised by Royalty, and recommended by the highest 
| Medical Authorities. In Nickel Boxes(with directions), price 2s. each, post 


free. Three Tablets for 5s. 6¢. Six for 10s. 6d., post free. 
CH. HOOPER & CO., 
164 Queen Victoria Street, London, E.C, 
Two Doors from the ‘‘ Times" Office. 


ROCKS, MINERALS, FOSSILS. 
Fr. H. BUTLER, 


Assoc. R. S. Mines Lond,, M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON,S.W. 


The most recent additions to stock include good specimens of the Palzozoic 
Crustacea Palaocrangon socialis, P. Eskdalensis, Anthrapalamon Parki, 
A. Etheridgei and var. latus, Ceratiocaris elongatus, C. scorpioides, 
Caryocaris Wrightii, Hymenocaris vermicauda, Acanthocaris elongatus, 
and Dithyrocaris glabra, also many new rock-sections. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted by 
the principal Banks, Public —, ee Railway Companies throughout 
reland. 

It writes almost instantly full Black. |Flows easily from the Pen. | 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.) moment of writing. 


Can be obtained in London, through Messrs. Barcray & Sons, Farning- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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Second Edition, Re-written and greatly Enlarged. With 37 lllustrations on 
Wood. &vo, price 245. 


SELECT METHODS IN CHEMICAL 
ANALYSIS 
(CHIEFLY INORGANIC). 
By WILLIAM GROOKES.. F.R.S., V.P.C.S., 
Editor of the Chemical News. 
London: LONGMANS, GREEN, & C). 
BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 








Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 





Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble | 


Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 


written letters. 


FRY’S PURE 
CONCENTRATED 

SOLUBLE 

Prepared by a new and special scientific process 


Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 





HOW & CO’S 


Geological Transparencies for the Lantern | 
| AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 

HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Secetions of Pitchstones, Obsidians, Granites, | 


Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 


Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- | 


stones, &c., price rs. 6d. each. 
JAMES HOW & CO., 73 Farrincpon Street, Lonpon. 
= . AN 
UCU NU i | INPALLIBLE 
TE AT LEE NS REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If efiectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 

Gegriindet von Dr. W. SKLAREK, u_ herat 

Privatdocent an der Universitit Tiibingen. 


geben von Dr. O. SCHUMANN, 


Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 


Tibingen: LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 


THE “HANSA,” 





in Germany dedicated exclusively to Maritime Objects. 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Num 
4to at least ; frequent supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
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JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James 


ConTENTsS :—Original Articles by leading Botanists.—Extract< . 
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Proceedings of Societies. a 

Price rs. 3¢. Subscription for One Year, payable in advance, 125 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of, 
British Ornithologists’ Union ; contains— 


Orizina) Articles by well-known naturalists in every branch of 100] 
habits of animals ; arrival and departure of migratory birds; Occurrence o/ 
rare birds ; distribution and migration of British fresh-water fish; ney ., 
rare marine fish ; local aquaria; British reptiles; British land and fre; 
water mollusca, with remarks on the haunts and habits of the species: 54 
o:her matters of general interest to those who delight in natural histor 
Reports of the Linnean, Zoological, and Entomological Societies. Revie: 
of natural history books. Occasional translations from toreign zoolog;;, 
journals of important and interesting articles in various branches of soolor, 
Chere are occasional woodcuts. ‘ 
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MESSRS. MAGMILLAN & GO,’S SCIENTIFIC WORKS. 


NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- | 
turer on Physics in the School of Medicine, Edinburgh. W ith Illustra- | 
tions. Second Edition. Revised and Enlarged. Mediam 8vo. 21s. 
lementary Practical Physics, Lessons in. 
By Professor BALFOUR - ~~ ghaaeaal F.R.S., and W. W. HAL- 
DANE GEE, B.Sc. Crown 

|Part IL.—GEN ERAL PHYSICAL PROCESSES. 6s. 

Part IL—ELECTRICITY AND MAGNETISM. [Nearly ready. 

Part III.—UPTICS, HEAT, AND SOUND. [ln preparation. 
School Course of Practical Physics. By 

| the same Authors. 

|Part. L—ELECTRICITY AND MAGNETISM. | 

Physics, Elementary Lessons in. 

! fessor BALFOUR STEWART, F.R.S. New Edition. 
ous Illustrations. Fcap, 8vo. 45. 6d. (Questions on, 2s 

Primer of Physics. By the same ‘Author. 
With numerous Illustrations. New Edition, with Questions. 18mo. 
IS. [Science Primers. 

On Light. Being the Burnett Lectures, de- 
livered in Abendoon in 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro 
fessor of Mathematics i in the University of Cam bridg First 
On THE Nature oF Licut.—Second Course. On Licut 
MEANS OF INVESTIGATION. Crown 8vo. 2s. 6d. each. 

THIRD COURSE. On tHE Baenericiat Errects or Licur. 
: [7x the press. 

Spectrum Analysis. Lectures delivered in 
1368 before the Sx am of Apothecaries of London. By Sir HENRY E, 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University Manchester. Fou rth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numerous Illustrations, and 
Plates. Medium 8vo. 215 . 

Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, i A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. tos. 6 

Heat. By P. G. Tait, M. “a Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Cambridg ge, Professor of Natural 
_Philosopny in the University of Edinburgh. Crown 8vo. 6s. : 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crrown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S. Feap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations, 3s, 6¢. Part I1.— 
Sound, Light,and Heat. 3s. 6d. : : | 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of Sts Peter’s College, Cambridge, and Professor of 
Natural Philosophy i in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. . 

Electricity and Magnetism. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 
8vo. | 45. 6d. 

Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. By Professor ANDREW GRAY, M.A., 
F.R S.. Pott 8vo. 35. 6d. : 

Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 2s. "= : 

Heat and “lectricity, A Collection of Ex- 
AMPLES ON. By H.H.TURNER, B.A., Fellow of Trinity College, 
Cambridge. Crown 8vo. 2s. 6d. x 

Steam, An Elementary Treatise on. By J. 
PERRY, C.E. 


E ngineering, Yedo. With 
Exercises. Feap. 8vo. 45. 6d 


Sound, Elementary Lessons on. 
W.H. STONE. With Illustrations. Feap. 8 38. 6d. 
Units and Physical Constants. By J. D. 


EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy, "Queen’s College, Belfast. Second Edition. Globe 8vo, 


55. 

Applied Mechanics : An Elementary General 
Introduction to the The: ory of Structures and Machines. By JAMES 
H. COTTERILL, F-.R.S. Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Ap plied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


[ln the press. 
By Pro- 


Ag ith numer- 


Ilustr ations, 


By Dr. 


MACMILLAN & 


, Professor of Engineering in the Imperial College of | 
Numerical Examples, and 


NATURAL PHILOSOPHY— Continued. 


The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium Svo. 21s 

The Mechanics of Machinery. By A. B. 
W. KE NNE DY, M Ins t.C.E., Professor of n ing and 
Mechanical n ogy in U niversity College, With 
numerous Illustrations. Crown 8vo. 12s. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.I. 
Globe 8vo. 2s. 6d. 

Chemical Arithmetic. 


By the same Author. 


With 1200 Examples. 


Second Edition. 


ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 


Professor U. S. Nav al ( rvatory. 5 Maps 

of the Stars. S 
Popular Astronomy. 

K.C.B., F.R.S., lat 


Globe 8vo. 45. 6d. 


Wil 1112 ee ustrations and 5 


By Sir G. B. Airy, 


With numerous Illustrations 
Feap. 8vo. 4s. 6d. 


Astronomy, Elementary Lessons in. By 
J. oe ate Lig es F.R.S. New Edition. With numerous 
Illustrations. 6d. (Questions on, 15. 6d.) 

The Ch emistry of the Sun. By J. Norman 
LOCKYER, F.R.S. With Illustrz ns. Demy 8vo. 145. 

Primer of Astronomy. By J]. Norman 


LOCKYER, F.R.S. With numerous Iustrations New Edition. 
18mo. rs. {s 


tence Primers 
CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 

plete Treatise on en and Organic Chemistry. By Sir HENRY 

E. ROSCUE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 

With numerous Illu Medium 8vo. 

Vols. I.a i 11.—INORG SANIC CHEMISTRY. 

Vol. 1—the Non-Metallic Elements. 21s. Vol. II. 

Vol. II. Part Il.—Metals. 18: 

Vol. ii. Sher sence CHE MISTRY. "Three Parts. 

The Chemi of the Hydrocarbons and their Derivatives, or Organic 

ne Witl h numerous Illustrations. Medium 8vo. Parts I. and 


each. Part IIL, 18s. A 
By Josiah 
P. COOKE, , Erving Professor of Chemistry and Mineralogy in 
Harvard U nisenslags Fourth Edition. Royal 8vo, 215. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
LEMMER, F.R.S., Professor of Chemistry in the Victoria University, 
the Owens College, Manchester. With Illustrations. 8vo. 14s. 

The Elements of Thermal Chemistry. By 
M.M. e: ATTISON MUIR, M.A., .9.E., F and Prelector of 
Chemistry in Gonville Assisted by 
DAVID MUIR WILSON, 8vo. 

The Study of Chemistry, an Introduction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopkins 
University. Crown 8vo. 6s. 6d. ; 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Studyof. By IRAREMSEN, Professor 
of Chemistry inthe Johns Hopkins University. Crown 8vo. 65 . 

Chemistry, Elementary Lessons in. By Sir 
HENRY a. a F.R.S. New Edition. With numerous 
Illustratior 4s. 6d. Problems adapted to the same, 
by Professor ‘THORPE, ” With Key. 18mo. as. 

Owen’s College Junior Course of Practical 
CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOE, F.R.S. New Edition. With numerous Illustrations. 
Fcap 6d. 


Astronomer-Royal. 


Part I.—Metals. 


Questions » on Chemistry. A Series of Pro- 


blems and Exercises in Inorganic and Organic Chemistry. By F. 
JONES, F.R.S.E., F.C. S. Fcap. 8vo. 3s. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F-.R.S. With numerous Illustrations. New Edition 
With Questi ns. r8mo. rs. [Science Primers. 

Chemical Theory, Experimental Proofs of 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Feap 
8vo. as. 6d. 


CO., LONDON. 
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MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
10or HATTON GARDEN, LONDON, E.C. 


Cheaper Issue, 8vo, Price 3s. 6d. 
ESSEX FIELD CLUB SPECIAL MEMOIRS, VOL. I. 


REPORT ON THE EAST ANGLIAN EARTHQUAKE OF 


APRIL 22, 1884. By RAPHAEL MELDOLA, F.C.S., F.I.C., F.R.A.S., &c., Professor of Chemistry in the Finsbury 
Technical College, City and Guilds of London Institute; and WILLIAM WHITE, F.E.S., Member of the Geologists 
Association. Drawn up by R. MELDOLA, and read in Abstract at the Meeting of the Essex Field Club, February 28, 
1885. With Maps and other Illustrations. Cheaper Issue, 8vo, 3s. 6d. 
The Atheneum says :—‘‘ A distinctly valuable contribution to our knowledge of a subject of much obscurity 
subject is one which only a few specialists will pursue within its narrower limits, but the curious facts collected, and the odd scraps 
of history referring to past earthquakes which have been gathered together are so numerous, so unexpected, and so well set, that 
the book will be found extremely interesting to the general reader, as well as a suggestive and severe study for the man of science. 


red ee Le MACMILLAN & CO., LONDON. 


Printed by Ricmarp Cray anv Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
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66 T H E S T A R ” = = powerful Binoculars that can be made 
. | to be safficiently portable for the 
it | tourist’s use; their m<:gnifying power 
ni is very great. They should be re- 
PRICES. +4 L garded as Telescopes ; and where there 
Stand, with 1-in. Object- 1% ee §€§=«is a sufficient amount of light, objects 
glass and 1 Eye-piece ... : =, may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 
a : BINOCULAR TELESCOPE, 
Stand, with 1 Eye-piece, 4-in. with turning motion in centre 
and %-in. Object-glasses, ‘ 1 to adjust it to the width of the 
Fine Adjustment, Iris Dia- : y eyes, in Solid Sling Leather 
phragm, Double Mirror, in : Case aus ean. see ahs aa: 


Case 0. ins «a €°@ ss 
| Lilustrated Catalogue of Binoculars fost 
Full Descriptive Pamphlet sent on aS free. 
A pplication to x : 


| _ fren 
R. &d. BECK 88 Cornhill, London, E.C. JOHN BROWNING, 
__63 STRAND, LONDON, W.c. _ 


International Inventions Exhibition, 1885. 
Now Ready, A New Edition is now Ready. 
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mam length, breadth, and height. Height standing ; height above chair Containing numerous Comparative Tables of Reference, and Illustrated by 
= sitting. Span of arms. “Breathing capacity. Weight. Strength of Xs upwards of 
and in squeezing; of arm as in drawing a bow. Appreciation of ‘sli ght wench 

differences between weights. Eyesight: its keenness; appreciation of THIRTEEN HUNDRED ENGRAVINGS. 
colours ; judgment as regards squareness and angular divisions ; judgment Royal 8vo, Cloth, gilt lettered, Price ss. 6d. 
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UNIVERSITY COLLEGE, LONDON. 


INORGANIC CHEMISTRY. 





ADVANCED 


DR. S. RIDEAL will give a Course of Thirty Lectures on Mondays, 
Wednesdays, and Fridays, at 4 p.m., commencing APRIL 20. The Course 
is fitted for Students reading for Honours in Chemistry at the University of 
London July Examinations. Recent Progress in Physical Chemistry and 
the study of the Rarer Elements form part of the Course. Fee, £2 2s. 

J. M. HORSBURGH, M.A., Secretary. 


‘UNIVERSITY COLLEGE, ‘LONDON. 


The PROFESSORSHIP of CHEMISTRY will be Vacant at the end of 
the present Session by the resignation of Prof. A. W. Wi Liiamson, 
F.R.S. Applications should be sent in not later than APRIL 30 to the 
SECRETARY of the College, from whom information may be obtained as to 
the Duties and Emoluments of the Professorship. 


J. M. HORSBURGH, M.A., 





Secretary. 





CURRICULUM OF THE M.D. DEGREE, 
LONDON. 

are intending to enter or who have 

1 Medical Schools for the purely 

or the PRELIMINARY 

Cojlege, under Prof. 

F.R.S., Prof. Oliver, 


Students who have Matriculated and 
already entered at any one of the Londor 
Medical Portion of their Studies, can prepare 
SCIENTIFIC wax TION at University 
Williamson, LL.D., F.R.S., Prof. ons Foster, 
F. RB anh Pet L ankester LL.D., F.R.S 

Fee for the complete Course of Study required, 
Laboratory Work, 35 Guineas. 

For particulars apply to the SECRETARY, 
Street. . 


including Lectures and 
University College, Gower 


DEMONSTRATORSHIP IN PHYSICS. 


The PROFESSOR of PHYSICS in University College, Liverpool, 
prepared to nominate DE MONSTRATOR to take part charge of 
Laboratory Students Classes from next OCTOBER. The 
Salary offered is from £ 0 a year, with some opportunity for Private 
Tuition and Special Cl i 

Applications, stating experier ce 


OLIVER LODGE, who will furnis sh further pa 


asses ir 


ons, to be sent in to Prof. 


KING’ Ss COLLEGE, LONDON. 
BACTERIOLOGY. 
will be given in the Physiological Laboratory for fonr 
to 4.30, by E. CROOKSHANK, M.B. The Class 
will meet on May 17, and be t for three weeks. 
For Syllabus and further informatic on, apply to 
J. W. CUNNINGHAM, matures 


A Practical Cours« 
days a week, from 


EAST GRINSTEAD COLL EGIATE 
SCHOOL, 


ROAD, SUSSEX. 


MAYPOLE 


The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years of age. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
Each pupil will receive ¢ areful attention 1, especially in those sub- 
No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For P. venpes tus and Ps articulars, apply to the Pri c1PAL. 


classes 
jects wherein he is weak. 


AGRICULTURAL “COLLEGIA rE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Cok nists, &ec. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

Che College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers, A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest atten’ion to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

nines and all particulars on application to the Principat. 


Fees 





A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French ‘Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 
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GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM 


Who last week sent to his Subscribers Spirorbis nautiloides, with drawin 
and description. Healso sent out Vaucheria (in fructification), syapeme 
Freshwater Mussel Spat, Lophopus crystallinus, Spongilla fluviatili 
Grantia compressa, Stephanoceros Eichhornii, Melicerta ringens, Argul: 
foliaceus, Volvox globator, Desmids; also Hydra, Ameba, Vorticella 
Crayfish, and other Specimens for (Huxley and Martin’s) Biologica 


Laboratory work. 
Weekly Announcements will be made inthis place of Organisms T. B 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for (dia of £11 
or Twelve Tubes Sor tos. 6 


Portfolio of Drawings, Eleven Parts, 


“BROWN CEMENT.’ 


The name of this Cement, admitted to be the best for Microscopica 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. ~ ; 
Purchasers should see that they are not deceived by fraudulent imita- 


tions. é A =e 
Price 1s. per bottle, with full instructions for use, from most Opticians 


Post free for 1s. 3d. from 
EDWARD WARD, 249 Oxford Street, Manchester. (503 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF 
NAUTILI. 

New SERIES OF ROCKS. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Opposite Norfolk Street. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 
Museums and Private Collectors supplied with Round and Rectang 
Glass-capped Boxes from One Shilling per dozen. About 70 different si 


always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for 
Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION. 
NEWGATE STREET, LONDON, E.C._ 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECT: ONS. 
Geological Collection especially adapted forTeaching assuppueato Scien 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts tor 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMEN* 
The Largest Variety in England 
New Cataloguesand Lists onapplication to— 
JAMES R, GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUAK! 
Established 27 Years in London. 


1s. each. 
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selection of 


LONDON. 








On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
sritish Museum. 


Botanists.— Extracts, ane 
al News.— 


Edited by James Britten, F.L.S., 


Contents :—Original Articles by leading 
Notices of Books and Memoirs.—Articles in Journals.— Botanic 
Proceedings of Societies. 

Price rs. 3d. Subscription for One Year, payable in advance, 12 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E. c. 
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Sale bp Auction. | TURTLE TABLETS. 


. a A scientific discovery, by which WEST INDIA TURTLE, with all 
COLEOPTERA, «ec. ’ their lusciousness of caliy und calipash, are concentrated into Tablets. 
Mr. J. C. STEVENS will Sell by Auction, A Real Luxury for Epic » Invalids, and Travellers. Each Tablet is 
at his Great Rooms, 38 King Street, Covent Garden, London, W.C., on oo. — —, ret ct pol pace nome gt aoe — 
MONDAY, March 23, at half-past Twelve precisely, the well-known arg atronised by Royalty, and recommended by the highest 
COLLECTION of EUROPEAN and EXOTIC COLEOPTERA aeew 5 rities. _in Nickel Boxes(with directions), price 2s. each, post 
formed by the late Rev. C. A. F. Kuper, M.A., of Trelleck, near | *°* ree Lablets for ss. 6d. Six for 10s. 6d., post free. 
oe mag oy together with the Cabinets, Entomological, and other CH. HOOPER & CO 
sooks, &c ae < ¥. 5 
On view the Saturday pri or from 10 to 4and Morning of Sale, and 164 Queen Victoria Street, London, E.C. 
Catalogues had. Two Doors from the *‘ Times” Office. 


CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 
NES. 


HOT-AIR PUMPING ENGI 
aon No Dang r! NoGas! NoSteam! No Boiler! No Explosions! No Nuisance of any kind! Require little 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than a her kind « 


, Bailey's Hot-air Pump, C 


ju 
mplete, ready for work, to supply any « 
daily, £32. Pamphlets and Particu free 
— W. H. BAILEY & CO., Hyprautic Enoineers, &c. Argon W , SALFORD, MANCHESTER. 7 ie 
Pumping Salt Water at Supplying a 
Colwyn Bay Hote!. Mansion. 


Son, AND RAYVM™MENT 
(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





a lient Copi f the tual t 1 Handwriting, als 
ROC KS, M | N E RA LS, FOSSI LS. ge ienetien, aiuie, davon a eeabannte Ghvbiiee bese 


grammes, Plans (up to Double-Elephant size), Shorthand, and 
=". EL. 8B uw T : = =: rR, Type-Writing are easily, quickly, and cheaply produced by the 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, Y | S 
18 BROMPTON ROAD, LONDON,S.W. 
j 


The most recent additions to stock i > good specimens of the Palzoz ae . , . 
Cr Sona Pade Soy Sages ry gr paenetn geet. ere wt em Parki Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 

4st < CC aH & 800fatis, . > CHSIS, 2 f < TiN é es - 4 

hevidest and var. istus, Covdtiocaets cieasatas C. scovbield written letters. Used at the House of Lords, &c. 
tdget 3 4 atus, tioca? longatus, 

l Dith ghtit, Hymenocaris vermicauda, Acanthocaris elongatus, AUTOCOPYIST CO 
and Dithyrocaris glabra, also many new rock-section Uy es F a 
e : ere 72 London Wall, London, and 52 Princess Street, Manchester. 


HOUSEHOLD NECESSITIES ! ! ! 





OLLOWAYS PILLS |= 
| MOLL MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 

















THE ZOOLOGIST : 
NORTH BRITISH AGRICULTURIST, A MONTHLY MAGAZINE OF NATURAL HISTORY. 


the ve Agricultural Journal in Scotland, circulates extensively among Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
owners, Farmers, Resident Agents, and others interestedin the British Ornithologists’ Union ; contains— 
management of land throughout the United Kingdom. = ons ' —— 

The AGRICULTURIST is published every Wednesday afternoonin time Original Articles by well-known naturalists in every branch of zoology ; 
for the Evening Mails, and contains Reports of all the principal British and | }>its of animals ; arrival and departure of migratory birds; occurrence of 
Irish Markets of the week. rare birds; distribution and migration of British fresh-water fish ; new or 

Thespecial Z —* n 7 rare marine fish ; local aquaria; British reptiles; British land and fresh- 
asone ae verte 6 alleen ony yee nang meen ping rsa water mollusca, with remarks on the haunts and habits of the species ; and 
for Sale. . ” “s * other matters of general interest to those who delight in natural history 





Advertisers addressing themselves to Farmers will find the AGRICUL- Reports of the Linnean, Zoological, and Entomological Societies. Reviews 


TURIST a first-class medi . of natural history books. Occasional translations from toreign soologica) 
Price 3d. By post 3}d. gr vende ee See agg in advance, r4s | journals of important and interesting articles invarious branches of soology. 
’ ’ ° 


i ; “ween asional woodcuts. 
hry High Street, Edinburgh ; and 145 Queen Victoria Street, —— nt z 
London, E.C. Money Orders payable to C. and R- ANDERSON. JOHN VAN VOORST, 1 Paternoster Row. 
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COLONIAL AND INDIAN EXHIBITION, LONDON, 1886. NOW READY. PRICE 7s. 6d. 


ee BRACTICAL ELECTRICITY. 


COLONIAL SECTIONS OF THE PROF. W. E. AYRTON, F.RS. 
EXHIBITION. | Witn Numerous ILtustRaTIons. 


Issued under the Supervision of the Council of the Society of Arts, and 
Edited by ‘* The best existing text-book for first-year students of electrical engineer 


H. TRUEMAN WOOD, M.A., Secretary to the Society. OTe SERN 
. we We can most s senalie recommend it as being by far the best work of t 
London: WILLIAM CLOWES & SONS, Limited, kind yet vag ”__ Blects Review. 

Printers and bay lishers to the Royal Commission, 


3 CHARING Cross, S.W. CASSELL & COMPANY, LIMITED, Ludgate Hill, London 





sw AN SONNENSCHEIN : a co-s NWNEw | LisT. 
LIFE - HISTORIES OF PLANTS. By Prof. D. LAUS AND SEDGWICK’S ZOOLOGY. 
McALPINE. With an Introduction to the Comparative Study of TEXT- BOOK OF ZOOLOGY. By Prof. W. CLAt ) 
Plants and Animals on a Physiological Basis. Illustrated. Royal 16mo, Ex < _ d cit SEDGWICK, = i a and ge Fad _ ity 
6s. College, Cambridge; assisted by F. G. EATHCOTE, b Ming rinity 
THE TEA-PLANTER’S COMPANION; a Guide to Coicae, Cambridge.’ Illustrated by 706 Woodcuts, drawn by Proi 
z at oO sarde 3 q ZAS. Wi 7 LAUS. ; 
Go Mamas ol * k. ~ -— me 2 Ay ay . R. DEAS. With Coloured i General Introduction and Protozoa to Insecta, 215. 
ELEMENTARY TEXT-BOOK OF BOTANY. By ahaa acess ane a Bai 
Profs. W. PRANTL and S. H. VINES, D.Sc., M.A. (Fellow and Now is the time to commence Entries in 
Lecturer of Christ’s College, Cambridge) Fourth Edition (1886). 275 THE NATURALIST’S DIJARY. 
TEXT BOOK OF PRACTICAL BOTANY By Prof. A Day-book for the Record of Natural History’ Phenomena and Climatic 
> diate aaa ae a : : . y frol. | Changes. Pp. 48, 365; each half pintet with WHAT TO LOOK FOR,'&e. 
W. STRASBU RGER. Edited by Prof. W. Hittuovuss, M.A., of and half bla Lag for Records. By C. ROBERTS, F.R.C.S. 8vo, lim; 
Mason College, ee am. Illustrated by a large number of New cloth, 2s. 6d. 
Woodcuts. 8v [Just published. p 
rosares S GUIDE TO THE FLORA OF THE NEW AND RECENT VOLUMES OF THE YOUNG COLLECTOR SERIES. 
AL vd _— from the W ra’ ‘= rof. K. W. a yo JL + = ¥~ Each fully Illustrated, cloth neat, rs. 
issued under the auspices of the German and Austrian Alpine Club in , 
Vienna, by A. W. Bennerr, M.A., B.Sc. Elegantly printed on . POND LIFE: vs By E. A. BUTLER, B.A., B. Sx 
very thin but opaque paper, 392 pp., bound as a Morocco pocket-book, . CRUSTACEANS. By F. A. A. SKUSE. 
pocket size, 55. ; . MOSSES. By J. E. BAGNALL. 
‘*iexcellent for its purpose, and reflects credit on all concerned.”’— BUTTERFLIES, MOTHS, AND BEETLES. py 
ates Will be ready in April next. Price ars. F. KIRBY, Brit. Mus Crome tro, ND “FOSSILS. 
THE MICRO PE IN THEOR 2 : SEAWEEDS, HELL A By 
© Score ORY ARD PRAC PETER GRAY and B. B. WOODWARD, Brit. Mus. 


TICE. _ Edited from the Work of Profs. NAEGELI and SCHWEN- 
DENER by J. Mavaut, Jun., F R.M.S. With about 300 Woodcuts. . ENGLISH COINS AND TOKENS. By Liew. 
Will be ready next week. _ Price 38. 6d. | JEWITT, F.S.A. With a Chapter on Greek Coins, by BARCLAY \ 


THE FUNGUS HUNTER’S GUIDE AND FIELD } HEAD, Brit. Mus. 
MEMORANDUM BOOK. By W. DE LISLE HAY, F.R.G.S. | 7. FUNGI, LICHENS, &c. By PETER GRay. 


SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE. 


Nearly ready, Second Edition, copiously Illustrated with Coloured Plates, JUST PUBLISHED. 


and Coloured Illustrations embodied in the Text, Demy 8vo, 215. 


M tn neducien 9 Pace! Deanneunys Revea edemmsenss | LANDY MAP OF THK MOON. 


Enlarged. By EDG AR M. CROOKSH ANK, M. B., F.R.N | é P 
Also ready in a few days, by the same Author, Royal vay 125. hl | eee — rt ae ape te acai teint 
a » Sq. ‘ ) » 7 . 
PHOTOGRAPHY OF BACTE RIA. Illus- minent feature of the Moon’s surface accurately delineated, and an explana- 
trated _by 86 Photographs, reproduced in Autotype and Wood tory letterpress is pasted at the back of the card. 
Engravings. b 
London : H. K. LEWIS, 136 Gower Street, W.C. 





INVALUABLE TO ASTRONOMERS. 


Price 3s. 6d. Post Free 3s. 8d. 





Second | Edition, Re- ae, and greatly E nlarged. "With 37 Illustrations on 
Wood. 8vo, price 24s. 


SELECT METHODS IN CHEMICAL | HORNE, THORNTHWAITE, & WOOD, 


ANALYSIS OPTICIANS TO THE QUEEN, 
(CHIEFLY INORGANIC). 436 STRAZD, WS. 
By WILLIAM CROOKES, F.R.S., V.P.C.S., AND 
Editor of the Chemical News. 
London: LONGMANS, GREEN, & CO. CH r he PSIDE, E.C 
BERKHAMPSTED SCHOOL, HERTS. : ae 


Twenty-eight milesfrom Euston. Good Sehalesthige and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— | C@¢alogue of hmaied T elescopes, &¢., Post Free. 


—_Address, Head- Master. 


Re S MiNERALS AND STONE 


IMPLEMENTS. 
S T A N 4a E a MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 


et 1 seer ae “7 : 7 .™ c ) Public to his large Series of 
athematical Instrument Manufacturer to overnment, Council ot 
India, Scienee and Art Department, Admiralty, &c. MINERALS AND STONE IMPLEMENTS, 

Mathematical, Drawing, and Surveying Instruments | from which single specimens can be selected. 

ot Every Description, Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 

Ot the Highest Quality and Finish, at the most Moderate Prices. N.B.—These Collections obtained the Prize Medal, 1862. 

Liiustrated Price List Post Free. p ao s DESCRIPTION 

W.F. S. obtained the only Medal! in the Great Exhibition of 1862 fo GEMS AND PRECIOUS STONES OF EVERY 

Excellence of Construction of Mathematical Instruments, and the ony BRYCE-WRIGHT, 

Gop Mepat in the International Inventions Exhibition 188< for Math J P . P ° . 

matical Work. Silver Medal, Architects’ Exhibition, 1886. Mineralogist and Expert in Frecious Stones, 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 204 REGENT STREET, LONDON, W. 

















March 24, 1887] NATURE clxv 





SUBSCRIPTIONS TO “NATURE.” THE , NEW LANTERN MICROSCOPE 


Ss. ’ OXVHYDROGEN OR Exectric LiGnrt. 
WOME 6-6 68S RS ee a hn 
a a ee’ | 
Quarterly . . . 


To the United States, the Continent, &c. :— 


(iVright and Newton's Patent.) 


- SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


ae 
ngineer Hialeyearly 2... 1 0 ss 
Quarterly... 2 sa 


seceacha To India, China, and Japan :— 





s. d. 
DN 6. oe ok eS Bas se Sew eee ee, 
De. 2b ks Ge «ee ow eee SS 
ee ee ee 





CHARGES FOR ADVERTISEMENTS. 
f Trinity Three Linesin Column 2s. 6d. 9d. per Line after. 
Trinity Ss. ° 
by Prof One-Eighth Page, or Quarter Column. . . .0 18 With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 


Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Quarter Page, or Halfa Column... .. «1 15 Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Half a Page, oraColumn......... 3 § Polariscope made. Particulars and Report of Royal Microscopical Society 
Co ere, on application. a — 

Money Orders payableto MACMILLAN & CO. NEWTON & CO., 

sain : = - ~ OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
Climatic OFFICE: 29 BEDFoRD STREET, STRAND, W.C. MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysIcaL APPARATUS 
FOR, Xe. ‘ = - FOR CoLvecEs, Institutions, &c. SpEciAL OpricAL APPARATUS FOR 


vo, limp ‘ i Porariscory, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
D ta vv of Soci et t cs ° Full Illustrated Catalogues 6 Stamps. 
Lonpon. 3 FLEET STREET, LONDON. 
THURSDAY, Marcu 24. a ee ee en 
Rovat Society, at 4.30.—Preliminary Note on the ‘‘ Radio-Micrometer,” SECOND EDITION, 


a New Instrument for Measuring the most Feeble Radiation: C. V. 
Renpe, F-R.S--On Ellipsordal Current sheets Prof, f Lagb, FR. GRIFFIN’S 
—On the Magnetisation of Iron in Strong Fields: Prof. J. A. Ewing and 
since or Civit ENGINEERS, at 8.—On the Resistance of Faults in C H E M I CAL H AN D I + RAF T ° 
ng ell ie yy of Thought: Prof. F. Max PRICE 4s. 74. POST FREE. 


— FRIDAY, Maxcu 25. A CATALOGUE OF CHEMICAL APPARATUS; 


Society oF ARTs, at 8.—Indian Coffee; Frederick Clifford. a VE 
Roya, INSTITUTION, at 9.—Colours of Thin Plates: Lord Rayleigh, ILLUSTRATED, CLASSIFI . D, DESCRIPTIVE, 
*.R Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 


SATURDAY, Marcu 26. ° 
PuysicaL woe 3 —On the Production of the Finest Glass Fibres : Most Complete and Cheapest List of Apparatus. 
C. V. Boys. —On Delicate Calorimetrical Thermometers ; and On the Ex- 
pansion of Thermometer Bulbs under Pressure : Prof. Pickering. JOHN J. GRIFFIN AnD SONS, 22 GARRICK STREET, 
RovaL INSTITUTION, at 3.—Sound: Lord Rayleigh, F.R.S, LONDON, W.C. 
Essex Fietp Cius, at 7.—William Gilbert, Founder of the Science of | —————————__________- 
Electricity : Prof. Silvanus P. Thompson. 
MONDAY, Marcu 28. NEW FORM OF HELIOSTAT 
Rovat GEOGRAPHICAL SOcIETY, at 8.30,—Between the Nile and the Congo ; With specially strong and steady Clock-movement, 4 inches aperture. 


Dr. Junker and the (Welle) Makua: J. T. Wills. . 
Society oF ARTS, at 8.—Machines for Testing Materials, especially Iron Price from £10 10S. Od. to £20. 


and Steel: Prof. W. C. Unwin, F.R.S. 
INsTITUTE OF ACTUARIES, at 7 —A Proposal for the Amendment of the SPECTRO SCOPES 
Hein to the Assignment of Policies of Life Assurance: C. D. FoR THE OBSERVATORY OR LABORATORY, 
; TUESDAY, Marcu 29. For SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMICAI 


Society or Arts, at 8.—Colonial Wines : Richard Bannister. RESEARCHES. 
InstiTuTION OF CiviL ENGINEERS, at 8.—The Treatment of Gun-Steel : of every Size and Describtion. 
Colonel E. Maitland, R.A. (Discussion.) Cee Se ah 
RoyaL INsTiITuTION, at 3.—The Function of Respiration: Prof. Arthur | With prisms, either ordinary, simple and compound, with automatic adjust- 
Gamgee, F.R.S. ment to minimum deviation, or direct vision; or with gratings, flat or 
WEDNESDAY, Marcu 350. concave. All of the highest efficiency and workmanship. 
Cosco Society, at 8.—Anniversary Meeting.—President’s Address.— —— - ——__—_—— 
lection of Cffice-Bearers and Council. 2R 
Society or Arts, at 8.—Electric Locomotion: A. Reckenzaun. ADAM HILGER, 


THURSDAY, Marcu 31. . cal ¢ Optical Instrument Maker 
Rovat Society, at 4.30.—The following Papers will probably be read :— Astronomical and Optice s é d ’ 
Note on the Development of Voltaic Electricity by Atmospheric Oxida- 204 STANHOPE STREET, HampsTEAD Roan, N.W. 
_ _ Wright, F.R.S., and C. fy megane ae 2 for = = : 
the change of state from Liquid to Gas applied to Messrs. Ramsay and a a " : 
Young's Observations on Alcohol: Prof. Fitzgerald, F.R.S.—And other TO SCIENCE CLASSES AND SCHOOLS. 
fapers. 
Rovat InsTITUTION, at 3.—The Science of Thought: Prof. F. Max | MOORE BROTHERS have been placed 
Miller. upon the list of Traders from whom Specimens may be 


ts andthe FRIDAY, Aprit 1. - ° f . 
’ the Science and Art 
Gro s’ As = t. <i purchased, with the assistance of the 
Rocks : J. I Harte rect ee er eee Department, and Specimens of their Work may be seen at 
IxstituTION oF CiviL ENGINEERS, at 7.30.—Hydraulic Appliances at the South Kensington. 


Forth Bridge Works : E. W. Moir. a — — q 
Roya. InstITUTION, at 9.—Light as an Analytic Agent : Prof. Dewar. PRICE LISTS ON APPLICATION. 


SATURDAY, Apri 2. 


Rovat InstiTUTION, at 3-—Sound: Lord Rayleigh, F.R.S. MOO RE BROTHERS, 
BOOKS (Secondhand), Miscellaneous, Re- | OSTEOLOGISTS, DISARTICULATORS, ETC., 


mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319 15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


Goswell R od i > ; 
Libraries, Old Booka and tua esaeiiaass Awarded Seven Medals and Three Diplomas. 

















’ ° 
CIXVI 





NATURE 


[March 24, 1887 





MESSRS, MACMILLAN & & 00. S SCIENTIFIC WORKS, 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 

TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE; 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology: 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerou s Illustrations. Second 
Edition. Fifth Thousand. Revisedand Enlarged. 8vo. 28s 

CLASS-BOOK OF GEOLOGY. By the 
Author. With upwards of 200 New Illustrations. Crown 8vo. 1 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. By the same Author. With numerous Illustrations. 
Fcap. 8vo. 45.6d. (Questions, 1s. 6d.) 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same Author Wi ith nu Illustrati New Edition. With 
Questions, 181 [Science Primers. 

OUTLINES OF F IELD GEOLOGY. By the 

‘ith numerous Illustrations. Crown 8vo. 3s. 6d. 

GEOLOGY. By the same Author. 

New Edition. 18mo. 1s. 

: [Science Primers. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C S., M.Inst.C.E., Ancien Eléve de 
I’Ecole des Mines, Paris ; Author of ‘A M anual of Metallurgy, ~ ane 
Mining and Metallurgy of Gold and Silver,’’ &c. With numerous 
Illustrations. &vo 


same 
. 6d. 


merous ns. 


same Author. 
PRIMER OF 


With numerous Illustrations 


255. 


GEOGRAPHY. 

OF GEOGRAPHY. 
CLARKE, M.A., F.G.S., F. =. S. New Edition, 
Coloured Maps. Fcap. 8vo. . 

A SHORT GEOGRAPHY OF THE 
ISLANDS. By JOHN RICHARD GREEN and ALICE 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEORGE 


GROVE, D.C.L. With Illustrations. 18mo. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY, _Trans- 


lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


‘ej HISTORY. 
SHORT HISTORY OF THE ENGLISH 


PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
t22nd ‘1 housand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By C. W. A. TAIT, 
M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 

GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
revised and enlarged, with Chronological Table, Maps, and Index. 
18mo. 35. 62. 

HISTORY ENGLAND. By EpitH TxHomp- 


SON. New revised and enlarged, with Coloured Maps. 


18mo. 2s. 6d. 
OUR NATIONAL INSTITUTIONS. 
18mo. 


Sketch for Schools. By ANNA BUCKLAND. 1S. 

THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 
**Cameos from English History,’’ ‘‘ A History of France,’’ &c. Witha 
new Portrait of the Queen. Crown 8vo, paper covers, 15.3; cloth 


binding, 1s. 6d. 


POLITICAL ECONOMY. 


THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author | 
of ‘The Methods of Ethics.” 8vo. 16s. 


By C. B. 


with Eighteen 


BRITISH 


STOP.- 


CLASS-BOOK 


Is. 


OF 


Edition, 


A. Short 


MACMILLAN & 


| ELEMENTARY LESSONS 


POLITICAL ECONOMY—continued. 
A MANUAL OF POLITICAL ECONOMY. 


By 

Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revis 
with a chapter on “State Socialism and the Nationalisation of the Land 
and an Index. Crown 8vo. 12s. 

POLITICAL ECONOMY. By Francis A. WALKER 
M.A., Ph.D., Author of *‘ Money,” ‘‘ Money in its Relation to Trade 

&c. 8vo. ros. 6d 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author 
**Money,” “‘ Money in its Relation to Trade, * &e. Crown 8vo. 6s. 6d 


POLITICAL ECONOMY FOR BEGINNERS, 8; 
a ETT. New Edition. With Questions, &c. fn 8y0 

THE ECONOMICS OF INDUSTRY. By Pro. 
fessor A. MARSHALL and MARY P. MARSHALL. Feap. ¢ 


2s. 6d. 
PRIMER OF POLITICAL ECONOMY. By \ 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 
[Science Prime» 


1s. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A., LL.D., &c. Third  Editio: 
8vo, 14s. A Supplement to the Second Edition, containing all : 
important Additions and Alterations in the Third Edition. Demy §; 


6s 

THE HISTORY OF ETHICS, OUTLINES OF 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A 
LL.D., &c. Crown8vo. 3s 6d. 
HE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutt 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 


STUDIES IN DEDUCTIVE LOGIC. 
W. STANLEY JEVONS, LL.D., M.A., F.R.S. 
Crown 8vo. 6s 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., M.A., F.RS 
New Edition. With numerous Illustrations. Feap. 8v0. 35. 6d. 


TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
LS USE OF STUDENTS. By P. K. RAY, D.Sc. (L ng 
Edin.), Professor of Logic and Philosophy, Preside ney Colleg 

cutta. Second Edition. Globe8vo. 4s. 6d. 


PRIMER OF LOGIC. By W. 


LL.D., M.A., F.R.S. New Edition. 18mo. 
[Science Primer 


CRITIQUE OF PURE REASON. By IMM \NUEI 
KANT. In commemoration of the Centenary of its first Publicat 
Translated into English by F. Max M@iier. With an Hi 
Introduction by Lupwic Notrft. Twovols. Demy 8vo _ 16s. each. 

wr I. HISTORIC “AL INTRODUCTION, by Lupwic Norré; & 

Vol. II. CRITIQUE of PURE REASON, translated by F. Max Mt ULLE 
For the convenier ice of students these volumes are now. sold separat 
Of Prof. Max Miiller’s translation of the ‘ * Critique of Pure Rea 

Times says :—‘‘ Thro " a this translation Kant’s work has for th 

become international—the common property of the whole world.” 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
er: of. By PERCY FARADAY FRANKLAND, Phil 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstt® 
tor of Practical and Agricultural Chemistry in the Normal S ‘ 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leit/aden fiir die Agriculture Chemische Analyse. V6 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. wi 

IN THE SCI ENCE 

PRACTICE. By Professor H. TANNER 


By the late 


Second Editior 


A 


STANLEY JEVONS, 
Is. 


hool ¢ 


OF AGRICULTURAL 
Feap. 8vo. 35. 6d. 


| FIELD AND GARDEN CROPS, DISEASES OF. 


Chiefly such as are caused by Fungi. By “WORTHINGTON 6 


SMIILH, F.L.S. Feap. 8vo. 4s. 6d. 


CO., LONDON. 
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MESSRS. MACMILLAN & 


CO.S SCIENTIFIC WORKS. 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnuae. 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215. 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 


PRIMER OF PHYSIOLOGY. 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 
1S. [Science Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Fceap. 8vo. 4s. 6d. (Questions on, rs. 6d.) 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wiles and Monmouthshire. 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I. 28s. Vol. II. ars. 


THE ELEMENTS QF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec. R.S.,. Professor of 


By MICHAEL 


18mo. 


Physiology in the University of Cambridge, Fellow of Trinity College, | 


Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 

ApaM SepGwick, M.A., Fellow and Assistant Lecturer of Trinity Col. 
lege, Cambridge, and WALTER Heare, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. Illustrated. ros. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 
Hs ; Profes or CARL GEGENBAUR. A Translation by F. JEFFREY 


Revised with Preface by Professor E. RAY LAN- | 


KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 
de ——a F.R.S. With numerous Illustrations. 
cap. 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 18s. (Vol. LI. in the press. 


COURSE OF PRACTICAL INSTRUCTION 
IN ELMENTARY BIOLOGY. By THOMAS HENRY HUX- 


LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 


Edition, revised. Crown 8vo. 6s. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 


LL.D., F.R.S., Director of the Natural History Departments of the | 
British Museum, late Hunterian Professor of Comparative Anatomy | 


and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. hird Edition. Revised with the assistance 
of Hans Gapow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Frofessor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by THomas Henry Huxtey, F.R.S. Royal 4to. 14s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
rofessor of Biology in the University of Otago, New Zealand. 
Illustrations. Crown 8vo. &s. 6d. 


THE FERTILISATION OF FLOWERS. By Pro. 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. 1H MPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 213. 


With Addi- | 


With | 


BIOLOGY—continued. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Professor ASAGRAY, LL.D. &vo. 1os. 6d. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cam- 
bridge. With a Preface by W. T. Tu1sEtton Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. 

Part I.—PHANEROGAM—PTERIDOPHYTA. Crown 8vo. 6s. 


LESSONS IN ELEMENTARY BOTANY. By 
Pre fessor OLIVER, F.R.S. New Edition. With numerous Illustra- 
tions. Feap.8vo. 4s. 6d. 

PRIMER OF BOTANY. By 
.A.S.., €8., ME, F.2.S., DCI 
New Editior 18mo. IS. [Scien 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L, C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. ros. 6d. 

FIRST BOOK OF INDIAN BOTANY. _ By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Illustrations. Extra fcap. 8vo. 6s. 6d. 

A DICTIONARY OF ECONOMIC PLANTS. 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
8vo. 145. 

DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 12s. 6d. 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbcok of European Butterflies. Crown 8vo. 15. 


ANTHROPOLOGY. 
| ANTHROPOLOGY. 


of Man and Civilisation. 
| numerous Illustrations. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THER A- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN.- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew's Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 
Edition. Adapted to the New British Pharmacopeeia, 1885. Medium 
8vo. 215. 

TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With I)lustra- 
tions. New Edition Enlarged. 8vo. tos. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 

AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 

j gen. Translated and Edited for English Students by DONALD MAC- 

| ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 

| Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
| 
| 


Sir J. D. Hooker, 
With numerous I]lustrations 
e Primers 


An Introduction to the Study 
By E. B. TYLOR, D.C.L., F.R.S. With 
Crown 8vo. 75. 6d. 


Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. a 
Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 

12s. 6d. 
Part I1.-SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
| VIII. Second Edition. 12s. 6d. Sections IX.—XII. 12s. 6d. 
| 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical ~chool of St. Bartholomew’s Hospita!, London. With 221. 

Illustrations. Third Edition. Revised. Crown 8vo. 6s. 


MACMILLAN & CO., LONDON, 
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NEW, RARE AND INTERESTING MICROSCOPIC OBJECTS, 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 
BOTANICAL AND DIATOMACE#:, 
s. d, 

ro Examples of Pollens, mounted pnaty on one Slide, allnamed 8 6 | Group of Diatoms from Oamaru (new) 
Sieve Tubes in Vegeta able Marrow ... 1 o | Group of Diatoms from St. Peter (new) 
Stems of Exogen, E agi and Acrogen, “mounted separately : on one Group of Diatoms from Simbirsk (new) ... 

Slide, with Names.. 6 | Group of Diatoms from Holland’s Cliff (new) 
Pinus sylvestris, one, two, and three years’ growth, double-stained Actinoptychus stella (selected specimen) 

Sections, mounted separately on one Slide ... - ous +. 2 6 | Aulacodiscus Grunowii (selected specimen, eo rare) 
Hymenium and Gills of Edible Mushroom eve ove se we o | Triceratium archangelskisnum “ 
Yeast Plant (Torula cerevisiz) eee ove ose ose o | Triceratium nobile (selected specimen) 
Antheridia and Globules of Chara fragilis... eee oe es a ° Triceratium Weisii (selected specimen) 
Chlorophyll in Metzgeria furcata_... eve ose eee eee eee ° 150 Various Diatoms on one Slide 
Starch Grains 7 situ in Potato, stained... see on oe on o | Type Slide of Diatoms from Campeachy Bay, 50 Different Species 
Anatomy of Leaf, 9 pieces on one Slide ... oe 2 6 | Type Slide of 100 Diatoms, with List of Names, in Case 


Any of the ene sent ran return on receipt of Remittance for Pric 
CLASSIFIED LIST of 40,000 first-class Objects. ILLUSTRATED CATALOGUE OF MICROSCOPES. 
Either of the above sent post free on application to 
W. WATSON & SONS, opzicrans TO HER MAFESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 














, driving | 
with dynamo 
pump being dis- 


onnected whenengine is required for other purposes). 
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ted, 


1m1 


L 


“OTTO” 
GIVES OFF 1 H.P. ON THE BRAKE. | 
Very suitable for driving amateurs’ work- 

MANCHESTER. 


shop, pumping water to house 
laundry machinery, chaff-cutting, &c. 


CROSSLEY’ 
NEW 5-MAN POWE 

Can be supplied combined with pumps or 

lor electric lighting (the dynamo or 


VAN dH. STEWARD'S, 
HOUTEN’S | >} pisso.vina views 


Have been awarded 


~<a as GOLD & SILVER MEDALS 
pure soluble C O C OA | ‘ = = = For Opticaland Mechanical Excellence. 


ILLUSTRATED CATALOGUES 


is the best and really the cheapest in | . = : z (z Gratis Post oe a parts of the 


ida ! Sole Maker of the Bridgman Triple 
the end. " Ses * ‘Lantern and the Luke Bi-Unial. 
School Lanterns from £1 ros. Show-Room—406 Strand. 
| The CELEBRATED COMPLETE SET, £2 155., best value ever offered. 
The British Medical Journal says:—‘‘‘Van Hovuten’s Cocoa” suena gueeseesenteianenenesicianimentiasintnons 
is admirable. In flavourit is perfect, and it is so pure, well prepared, and Optician to the British and Foreign Governments. 


ae ae 406, 66, 456, Strand; 54 Cornhill, London. 


Ee 
Ao 
+f: 
Ws 
m 
45 
bo 








ob 














HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Bri 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 
LEWIS WRIGHT'S 


HARVEY & PEAK * mem ©~=PROJECTION oem 
. Showing axes of Crystals, &c., on a well illuminate 

MAKERS - 
_and flat field. 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR” 


PRICES. hos d.| 


Stand, with 1-in. Object- 
glass and 1 Eye-piece 


Stand, with 1-in. and }-in. 
Object-glasses ... ...  ... 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Jo pa es ae er 


440 


Full Descriptive Pamphlet sent on 
Application to 


ECK, 68 Cornhill, London, E.C. 


GOLD MEDAL, 


R&I 


International Inventions Exhibition, 1885. 


BROWNING’S 


AdOISOUOIIN 








The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, r-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s. Od. 
JOHN BROWNING, 6; stRAND, LONDON, W.C. 








NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 





This jet, designed by Lewis WriGut, Esq., gives a most power/ui light, 
with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
Spiral cut in it, to which Newton’s new check-action is fitted. By this 
arrangement, the whole lime-surface is used, yet the light never impinges 
twice on the same spot. 

A new “cut-off,” devised by ANDREW Prince, Esq., is also fitted to 
~og Jets, by which the light can be turned up or down without altering the 

Can be seen at work at 3 Fleet Street. 

— best workmanship, 47s. 6¢., as supplied to A. Princie, Esq., who 
.. “I write to let you know of the great success of the jet you made for me; 
it ives a grand light, and does not crack the limes as most jets do. Regard- 
» * « cut-off, every time I use it I like it better.” 

nce, without “cut-off” (as supplied to L. WriGHT, Esq.), 325. 6d. 


NEWTON & CO., 3 Fleet Street, London, E.C. 





A New Edition is now Ready. 
NEGRETTI & ZAMBRA’S 
ENCYCLOPADIC CATALOGUE 


OF 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 


Royal 8vo, Cloth, gilt lettered, Price 5s. 6a 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON; 
and CRYSTAL PALACE, SYDENHAM. 


Telephone No. 6583. Telegraphic Address: Negretti, | on lon. 
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OWENS COLLEGE, MANCHESTER. 


A GILCHRIST SCHOLARSHIP of the value of £50 per annum, 
tenable in the Owens College for three years, is offered for competition 
among Candidates at the Matriculation Examination of the University of 
London in June 1887. 

Candidates for this Scholarship are required to send in their names to the 
Principal of the College, en or before June 1. 

For full particulars, apply to 

HENRY WM. HOLDER, M.A., Registrar. 


UNIVERSITY COLLEGE, LONDON. | 


The PROFESSORSHIP of CHEMISTRY will be Vacant at the end of 
the present Session by the resignation of Prof. A. W. WiLLtamson, 
F.R.S. Applications should be sent in not later than APRIL 30 to the 
Secretary of the College, from whom information may be obtained as to 
the Duties and Emoluments of the Professorship. 


J. M. HORSBURGAH, M.A., Secretary. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on MONDAY, May 2. 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for (Obstetric, ()phtha'mic. and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and other Examining Boards. 

ApPolInTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students according to merit and without payment. There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instructi»n. 

ENTRANCE SCHOLARSHIPS.—Open Scholarship of 125 guineas, in Classics 
Mathematics, and Modern Languages. Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Students entering in May are eligible for the Open Scholarships competed 
for in September. 

Seventeen Scholarships, Prizes, and Medals varying from £50 to £10 each 
are open for competition to all the Students. 

The Hospital is in close proximity to the Metropolitan. District, South- 
Eastern, Brighton, Chatham, North London, and Great Eastern Railway 
systems. 

For Prospectus apply to the Dean, Dr. F. Taytor, Guy's Hospital, 
London, S.E. 

March 1887. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS. 


A Scholarship of the value of 125 Guineas will be offered for Open Com- 
petition on WEDNESDAY, September 28. Subjects of Examination :— 
Classics, Mathematics, and Modern Languages. A second Scholarship, also 
of the value of 125 Guineas, will be offered for Open Competition on the same 
day. Subjects of Examination :—Inorganic Chemistry, Physics, Botany, and 
Zoology. 

For further particulars apply to the Dean, Guy's Hospital, S.E. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on MONDAY, May 2. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Intending Students are advised that, under the new regulations of the 
Examining Board in England, it is exceedingly advantageous to enter for 
the Summer Session. Students now entering are also eligible for the 
Entrance Scholarships in September. 

The Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, or 
roo guineas in three instalments. The Resident and other Hospital Appoint- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metr>politan District, 
South-Eastern, and East London «Railways have stations within a minute's 
walk of the Hospital and College. 

For Prospectus and particulars apply to 








MUNRO SCOTT, Warden, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May 2. Students 
entering in the summer are eligible to compete for the Science Scholar- 
ships of 125 Guineas and £60, awarded in October. 

‘There are numerous Prizes and Scholarships, and all Appointments are 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. A Register of Approved Lodgings and of Private 
Families receiving Students to reside is kept in the Secretary’s Office. 

Prospectus and all particulars can be obtained from the Medical Secretary, 


Mr. G. Renptr, 
W. M. ORD, Dean. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHA), 


Who last week sent to his Subscriters Vaucheria in the sexual reproductiy. 
stage, with drawing. Healsosent out Zygnema, Freshwater Mussel Spar 
Lophopus crystallinus, Spongilla fluviatilis, Grantia compressa, Philoding 
roseola, Stephanoceros Eichhornii, Melicerta ringens, Nymph of Lepto. 
phlebia cincta, Volvox globator; also Hydra, Amoeba, Vorticella, Crayfish, 
and other Specimens for (Huxley and Martin’s) Biologicai Laboratory; 
work. 

Weekly Announcements will be made inthis place of Organisms T, p, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1; 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts. 1s. each. 


“BROWN CEMENT,’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon; 
Brown Ground. . 

Purchasers should see that they are not deceived by fraudulent imita- 
tions. 

Price rs. per bottle, with full instructions for use, from most Opticians, 

Post free & 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. (503 


EAST GRINSTEAD COLLEGIATE | 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which will ft 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial: pursuits. Boys 
are received from seven to fourteen years of age. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub 
jects wherein he is weak. No injurious crammingencouraged The cours 
of Instruction includes all the subjects required at the various publi 
examinations. The Principal has had many years’ experience in go 
schools, and has proved himself a most successful Master. The Fees ar 
moderate.—For Prospectus and particulars, apply to the Pri- crpav. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides fu 
instruction in the practice and science of Agriculture and Estate Manage 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 5 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the Principat. 


A FRENCH GENTLEMAN, with First 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 


GEOLOGICAL FIELD-CLASS.—Summer 
1887.—For Studying the Country near London. Directed by Prof. H. 
G. SEELEY, F.R.S., King’s College.—For further particulars, apply 
to W. W. R. MAY, 16 Bethune Road, Manor Road, Stoke Newington, 
N. 




















NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectanguiat 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 
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ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON,S.W. 


A limited number of the recently described Cornish CrysTALLIsED 
DuFrrENITE, new to Great Britain, in stock ; also a fresh series of foreign 
and Scotch rocks and rock-sections. The Pelecypoda and Echinodermata 
of the Wright Collection, now fully arranged, on view. 





MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LecTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VerY FINE POLISHED SECTIONS OF 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Ge slogical Collection especiallyadapted forTeaching assuppliedto Science 
and Art Department, and used by all Lecturers and Teachers in 

. reat Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 

88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


Established 27 Years in London. 





AMMONITES AND 








On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by James Britten, F.L.S., British Museum. 
Conrents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. _ < - 
Price 1s. 3@. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


HOW & CO.’S 
Geological Transparencies for the Lantern 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 





HOW & CO.’S POCKET MICROSCOPE yp et 6d. 


MICRO-PETROLOGY.—Sections of Pitch , Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lawas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price rs. 6d. each. 

JAMES HOW & CO., 73 FARRINGDON STREET, LONDON. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. . 
. The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 
Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
rv = ofthe best existing papers for Advertising Farmsto be Let and Estates 
or Sale, 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 34. By post 3$¢. Annual Subscription, payable in advance, 145. 
Oficee—a? High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 














Now ready, price 6s. 


Vol. XXI., New Series, Vol. I., Part III., APRIL 1887. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 

NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 


Profs. HUMPHRY, TURNER, and MCKENDRICK. 


Contents. 
. Action of Infused Beverages on Peptic and Pancreatic Digestion. By 
J. W. Fraser, M.D. 
. Relations of Mammalia to Ichthyopsida and Sauropsida. By T. W. 
Shore, M.D. . i 
3. Changes produced in Lungs of Sheep by a Parasitic Worm. By H. 
Bewley, M.B. 7 
. Menstruation—Its Nerve Origin—Nota Shedding of Mucous Membrane. 
By J. Oliver, M.B. 
. Pressure Changes in Skeleton. By W. Arbuthnot Lane, M.S. 
5. Morphology of Sacral Plexus in Man. By A. M. Paterson, M.D. 
. Behaviour of Bacteria in the Digestive Tract. By A. Macfadyen, M.D. 
. Double Superior Vena Cava, Right Pulmonary Veins opening into Right 
Auricle. By D. Hepburn, M.B. 
. Method of Combining Weigert’s Hamatoxylene-Copper Stain with Use 
of Freezing Microtome. By D. J. Hamilton, M.B. 
Intra-Peritoneal Blood Transfusicn, and Fate of Absorbed Blood. By 
W. Hunter, M.D. 
. Variability in Human Structure in 
William ‘Turner. 
emarks on Centenarians. By Prof. Humphry. 
13. Vaccination, and Subsequent Amputation of Supernumerary Fingers. 
By R. Cory, M.D. 
. Cases of Single Kidney. 4 
. Variations in Nerves of Human Body. By D. Hepburn, M.B. 
. Nervous Supply of Musculus Sternalis. By J. C. Lamont, M.B. 
. Abbe’s Apochromatic Micro-Objectives and Compensating Eye-Pieces. 
By Adolf Schulze. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and 20 South Frederick Street, Edinburgh. 


Different Races of Men. By Sir 


By F. W. Menzies, M.B 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrincTon, 
With the Assistance of 
FREpERIcK Bonn, F.Z.S. Ricwarp Soutn. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S 
F. Bucnanan Wuirte, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

Woopcut ILLustraTions and occasional LirmnoGRarHEDand CnRoMo- 
LITHOSRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





DER NATURFORSCHER, 
Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 
Gegriindet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SCHUMANN, 
Privatdocent an der Universitat Tiibingen. 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 
Tibingen : LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 





TEE ‘“ HANSA,” 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the devel ent 
of Maritime Affairs in every respect. Every second Sunday one Num! er in 
4to at least ; frequent supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepen M.R,, 
Hamburg, Alexander Street, 8. 


FRY’S PURE 
ciate OM COCOA 
Prepared by a new and special scientific process 


Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


gee No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- ¢" 


tion! No skilled labour! 


we daily, 
Pumping Salt Water at 
Colwyn Bay Hotel. 


Will burn any kind of fuel ! 


Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons 
ily, £32. Pamphlets and igs 


W. H. BAILEY & CO., Hyprauiic Encinerers, &c. Atpion Works, SALFORD, MANCHESTER. 


Costs less to work than any other kind of engine. 


articulars free. 


Supplying a 
Mansion, 











oO 
(LEJEUNE 


2 
AN 


AND RAY™MENT 
D PEKKED), 


MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIE;, 
101 HATTON GARDEN, LONDON, E.C. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 


FOR THE NURSERY, THE SICK-ROOM, AND 


THE FAMILY TABLE. 








Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s. 


A MANUAL OF BOTANY, including the 


Structure, Classification, Properties, Uses, and Functions of Plants. By 
ROBERT BENTLEY, Professor of Botany in King’s College, London, 
and to the Pharmaceutical Society. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 





FOWNES-WATTS’ CHEMISTRY. 


PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of “A Dic- 
tionary of Chemistry,”’ &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, 9s. 


CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the Mason College, Birmingham. Second Edition. With 
Engravings, Crown 8vo, ros. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. Fownes, and form the Thirteenth Edition of that work. 


London: J, & A. CHURCHILL, 11 New Burlington Street. 





Now Ready, 8vo, 6s. 


ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative Anatomy at St. Bartholomew’s Hospital. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 





JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLoR, Esq. It is mounted on card 15 X 13 inches, and has every pro- 


minent feature of the Moon’s surface accurately delineated, and an explana- 


tory letterpress is pasted at the back of the card. 
INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, W.C,, 
AND 
E. G. WOOD, 
74 CHEAPSIDE, E.C. 


Catalogue of Astronomical Telescopes, &c., Post Free. 


! Second Edition, Re-written and greatly Enlarged. 
WwW 


With 37 Illustrations » 


CHEMICAL 


ood. 8vo, price 245. 
SELECT METHODS IN 
ANALYSIS 


(CHIEFLY INORGANIC). 
By WILLIAM CROOKES, F.R.S., V.P.C.S., 


Editor of the Chemical News. 
London: LONGMANS, GREEN, & CO. 


Cheaper Issue, 8vo, Price 3s. 6d. 
ESSEX FIELD CLUB SPECIAL MEMOIRS, VOL. I. 
REPORT ON THE EAST ANGLIAN 


EARTHQUAKE OF APRIL 22, 1884. By RAPHAEL MEL. 
DOLA, F.C.S., F.1.C., F.R.A.S, &c., Professor of Chemistry in the 
Finsbury Technical College, City and Guilds of London Institute ; an 
WILLIAM WHITE, F.E.S., Member of the Geologists’ Association 
Drawn up by R. MELDOLA, and read in Abstract at the Meeting 
of the Essex Field Club, February 28, 1885. With Maps and othe 
Illustrations. Cheaper Issue, 8vo, 3s. 6d. 


MACMILLAN & CO., LONDON. 





Excellent Copies of the actual, natural Handwriting, 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, av/ 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


| Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 


Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 


written letters. 


Mathematical Instrument Manufacturer to H.M. Government, Council o! 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
ot Every Description, z 
Of the Highest Quality and Finish, at the most Moderate Prices: 
liiustrated Price List Post Free. : s 

W. F. S. obtained the only Medal in the Great Exhibition of 1862!" 
Excellence of Construction of Mathematical Instruments, and the end 
Gotp Mxzpat in the International Inventions Exhibition 1885 for Math 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C- 
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SUBSCRIPTIONS TO “NATURE.” 


s. 
EE -3) 5, 6 6 ee, oe aww. 8 - 28 
ee ee ee ee re 
Quarterly... 32s cee ween a 


To the United States, the Continent, &c. :— 


anor 


WE oes s 6 
Half-yearly . . 
Quarterly. ... 


To India, China, and Japan :— 


eoaak 


... ae re | 
a ee ee er 
Quarterly. ....-+s dice 


Money Orders payable mm MA CMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 


LONDON. 
THURSDAY, Marcu 31. 

RovaL Society, at 4.30.—Note on the Development of Voltaic Electricity 
by Atmospheric Oxidation: Dr. Alder Wright, F.R.S., and C. Thompson.— 
On Clausius’s Formula for the change of state from Liquid to Gas ap plied 
to Messrs. Ramsay and Young’s Observations : Prof. Fitzgerald, F.R.S 

The Influence of Stress and Strain on the Physical Properties of eames H 
Part III. Magnetic Induction: H. Tomlinson.—Note on a New Con- 
stituent of Blood Serum : Dr. Wooldridge.—Note on the Fossil Remains 
of a Chelonian Reptile, erg» sthenurus, from Lord Howe’s 

Island: Prof. Huxley, F.R.S.—(1) Action of Caffein and Theine upon 
Voluntary Muscle ; (2) Contributions to our Knowledge of the Connexion 
between Chemical Constitution and Physiological Action—Preliminary 
Communication on the Action of certain Aromatic Bodies: Dr. Lauder 
Brunton, F.R.S., and Dr. Cash. 

RovaL INSTITUTION, at 3.—The Science of Thought: Prof. F. Max 


Miiller. 
FRIDAY, APRIL 1. 
Gro.ocists’ ASSOCIATION, at 8. —On the Metamorphosis of Basic Igneous 
Rocks: J. J. Harris Teall. 
InsTITUTION OF CiviL ENGINEERS, at 7.30.—Hydraulic Appliances at the 
Forth Bridge Works : E. W. Moir. 
Royvat INSTITUTION, at 9.—Light as an Analytic Agent: Prof. Dewar. 


SATURDAY, Aprit 2. 
Rovat INSTITUTION, at 3.—Sound : Lord Rayleigh, F.R.S. 


MONDAY, Aprit 4 

Society oF CHEMICAL INDUSTRY, at 8.—F = Notes and Experiments 
on the Composition and Manurial Value of Filter-Pressed Sewage Sludge ; 
Dr. J. M. H. Munro. 

OvonTOLOGICAL SociETy, at 8.—On the Pathology of Pyorrhcea Alveo- 
laris: F. Newland Pedley. 

Vicrorta INsTITUTE, at 8.—The Pedigree of Coral Reefs: S. R. Pattison. 

Roya INSTITUTION, at 5.—General Monthly Meeting. 

TUESDAY, Aprit 5. 

ZooLoGICcAL Society, at 8.30.—On a Specimen of Ziphius recently obtained 
near Dunedin, New Zealand : Prof. John H. Scott and Prof. T. Jeffery 
Parker.—On some Points in the Morphology of the Wings of Birds: 
Richard S. Wray. Communicated by Prof. Flower.—A Revision of the 
Sub-family Libellulinze, with Descriptions of New Genera and Species: 
W. F. Kirby.—Contributions to the Anatomy of Earthworms, Nos, I., 
IL, III. : F. E. Beddard. 

InstITUTION OF CIVIL ENGINEERS, at 8.—Printing Machinery: E. A. 


Clowes. 
WEDNESDAY, Apri 6. 

Rovat ASTRONOMICAL SocigTy, at 8. 

GeoLocicaL Socigty, at 8.—On the Rocks of the Malvern Hills, Part II. 
Frank Rutley.—A Preliminary rd into the Genesis of the Cry: stalling 
Schists of the Malvern Hills : C. Callaway.—On the Alleged Con- 
version of Crystalline Schists eos tn Rocks in County Galway: Dr. 
C. Callaway. 

ENTOMOLOGICAL SocIRTY, at ae in 1886 on Lepidopterous Larve 
and Pupe: Edward B. Poulton, M.A 

ParKEs Museum oF HyGIgENg, at 5. —Metropolitan Sewage Disposal : 


J. Bailey-Denton. 
THURSDAY, Aprit 7. 

LinngEaN Society, at 8.—The Gentians—Notes and Queries: Prof. 
Huxley. —Gephyreans of Mergui Archipelago.—British Heteracious Ure- 
dines : C. B. Plowright. 

MATHEMATICAL SociETy, at 8.—On some Reanetee of Simplicissima, 
with especial regard to the Related Spherical Loci: W. J. C. Sharp.—On 
the Intersections of a Circle and a Plane Curve of ‘+ Degree: Prof. 
Genese.—A New Theory of Harmonic Polygons: Rev. ‘T. C. Simmons. 


—On Briot and Bouquet’s Theory of the Differential clin P(x;! “) 


=o: Prof. Cayley, F.R.S.—Two Points in the Plane of a Triangle and a 
Cubic through them : R. Tucker. 

Cuemicat Society, at 8.—Researches on the Sooateeins of Azo- and 
Diazo-Derivatives ; Diazo-amido-compounds, Part II.: R. Meldola, 
F.R.S., and F. W. Streatfeild. 


BERKHAM PSTED SCHOOL, HERTS. 
Twenty-eight milestrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head- Master. 


ANAK 











NEW FORM OF HELIOSTAT 


With specially strong and steady Clock-movement, 4 inches aperture. 
Price from £10 tos. od. to £20. 


SPECTROSCOPES 


FOR THE OBSERVATORY OR LABORATORY, 
For SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMICAL 
RESEARCHES, 


Of every Size and Description. 


With prisms, either ordinary, simple and compound, with automatic adjust- 
ment to minimum deviation, or direct vision; or with gratings, flat or 
concave. All of the highest efficiency and workmanship. 


ADAM HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HampsTEaD Roap, N.W. 


TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 





- BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becemesa pleasure when this Ink is used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughout 


Ireland. 


It writes almost instantly full Black. | Flows easilyfrom the Pen. 
Does not corrode Steel Pens. | 3lotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.! moment of writing. 


Can be obtained in London, through Messrs. Barcray & Sons, Faning- 
don Street; W. Epwarps, Old Change; F. Newsrery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER Gruiiem, Dublin 


INVENTIONS EXHIBITION— GOLD MEDAL AWARDED. 


DENT'S CATALOGUE” of HIGH-CLASS 


WATCHES. WATCHES and CLOCKS a 


| REDUCED PRICES, sent post 

| free on application to E. DENT 

Ne | and Co., Makers to the Queen, 
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LOCKYER, F.R.S. With Illustrations. Demy 8vo. 14s. 
Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition. 
18mo. rs. (Science Primers. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and Il.—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 
r8s. Vol. II. Part Il.—Metals. 13s 
Vol. I1l.—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. Parts 1. and 
II., 21s. each. Part III., 18s. ; . 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo, ars. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
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M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Pralector of 
Chemistry in Gonville and Caius College, ‘Cambridge ; Assisted by 
DAVID MUIR WILSON. 8vo. 12s. 6d. 
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| power,r-inch, 4-inch, and }-inch ; adjusting = -holder to stage, rev. Iving 
| diaphragm, hand-forceps, staze- forc eps, live &c. The whole packed 
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J. M. HORSBURGH, M.A., 


Lectures on Mondays, 


niversity of 
and 
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UNIVERSITY COLLEGE, LONDON. 
ORGANIC CHEMISTRY 

Ass'‘stant-Professor, H. MORLEY, M.A., 

he f lowing Courses of Lectures will ke given i n May, June, and July :— 
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Course, including subjects required s for Int.M.B. (Three Lec- 

tures a Weck); (c) Advan important results of Recent 

Research in O: ganic Chemistry, and in the Study of the Physical Constants 
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J. M. HORSBURGH, 
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J. M. HORSBURGH, M.A., 


PRELIMINARY SCIENTIFIC EXAMINATION. 


UNIVERSITY OF LONDON. 


A Special Course of Lectures and Practical Work (four afternoons : 
week) “On Biok gy (Animal Portion),’’ under D.rection of Pref. Rz AY 
LANKESTER, will be given at University (¢ e, London, during the 
ion, adapted to the requirements of Candidates for the atove 
Examination. ‘To commence MAY 5 
A Course of Lectures will al-o be given by Dr. R. VON LENDENFELD, 
Assistant in the Z rical Laborat f University College, on ** Parasitic 
Worms,” commencing on the i adapted to the requirements of 
Students of Medicine and Zo ‘ 
r further parti apply to the RETARY, 
London 


Secretary. 


Summer oes 


cu ot sso University College, 


Prof. HENRICI, F.R.S., will 
Course of Eight Lectures “‘On the Met hod of Least Squares, with 
Applicat ons to Physical and Chemical Problems,’’ on Mondays from 

to 6 p.m., commencing on MONDAY, MAY 2, at the Central 
Inst itut on of the City and Guilds of Le ondon Institute. A Previous 
Knowledge of the Differential Calculus will not be necessary. Fee for 
the ¢ len Shillings. For Syllabus, apply at Central Institution, 
Exhibition Road, S.W 


PHILIP 


5 COLLEGE, LONDON. 


BACTERIOLOGY. 


Deliver a 


ourse, 


MAGNUS, Director and Secretary. 


KING’S 


A Practical Course will be given in the Physiological Laboratory for four 
days a week, from 2 to 4.30, by E. CROOKSHANK, MB. The Class 
will meet on May 17, and last for three weeks. 

For Syllabus and further information, apply to 


J. W. CUNNINGHAM, Secretary. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
UNIVERSITY LONDON, PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 
Instruction is given in all the subjects of the 
GUY’S HOSPIIAL during the Winter 
for the whole Course is 10 Guineas. The Cl 
of the Hospital 


For further particulars 
S.E. 


OF 


above Exami ination at 
and Summer Sessions. The Fee 
ass is not confined to Students 


apply to the Dean, Guy’s Hospital, Southwark, 


NATURE 
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LIVING SPECIMENS FOR THE MICROSCC PE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGH:’ \ 


Who last week sent to his Subscriters the Nymph of Leptoph'ebia | 
ginata?), with sketch a nd description. He also sent out Freshwater M 
Spat, Salmon Fry, Lopl 1opus crystz allinus, Philodina roseola, Stephanc 
Eichhornii, Volvox globator, Vaucheria, Zygnema: also Hydra, ro 
Vorticella, Crayfish, and other Specimens for (Huxley and Mart 
3iological Laboratory work. 

Weekly Announcements wil! be made inthis place of Organisms T. P, 
is supplying. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Montts for Subseriplion of £1 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMME R SE oe YN wi 1 commence on MONDAY, May 2 

The New Col re now complete, and afford mor 
double the former n. 

Intending Students are advise 1 that 
Examining Board in England, it is exceedingly 
the Summer Session. Students now entering are 
Entrance Scholarships in September. 

The Hospital contains nearly 8 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one s 
roo guineas in three tons iments. The Resident and other Hospital Ay 
ments are free to full St it 

Special entries may be made 
ccurse of Practical Surgery. 

The Lendon Hospital is now in d‘rect communica 
all parts of the Metropolis, and the Metropolitan, 
South-Eastern, and East London «Railways have 
walk of the Hespital and College. 

For Prospectus and particulars apply to 


accommo odat 
under the new regulations of 
advantageous to enter 
also eligible f 


0 beds, and is the largest General Hospi 


for Medical and Surgical Practice, also fort 


ion by rail and tra 
Metropolitan Distr 
stations within ar 
MUNRO SCOTT, 
ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMEN 


War 


rT, S.E. 


SESSION will commence on May 2. Stud 
eligible to compete for the Science Sc 


The SUMMER 
entering in the summer are 
ships of 125 Guineas and £60, awarded in October. 

‘Lhere are numerous Prizes and Scholarships, and all 
»pen to Students without extra charge. 

Special Classes for the Examinations of the University of London are 
throughout the year. A Registe r of Approved Lodging zs and ¢ of | i 
Families receiving Students to reside is kept in the Secretary’s Of 

yo s and all particulars can be obtained from the Medical 
Mr. G. RENDLE. 


Appointments a 


Secretary, 


. M. ORD, Dear. 


EAST GRINSTEAD Pere 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the School is to afferd a Sound Education, which wi 
boys for either Profess:onal or Commercial life. Mest careful attenti 
paid to the requirements of boys intended for commercial purs 
are received from seven to fourteen years of age. ere is a Ju 
specially adapted to prepare the younger boys for the work of th ghe 

Each fupil will receive careful attention, especially in those su 
jects wherein he is weak. No injurious cramming encourag ed The cours 
of Instruction includes all the subjects required at the various Rs 
examinations. The Principal has had many years’ experi nc 
schools, and has proved himself a most successful Master. ‘The Fees < 
moderate.— Fer Prospectus and particulars, apply to the Pri crpat 


classes. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 

GRINSTEAD, SUSSEX. 

The Course « 

or Instruction is designed to prepare boys to oc cupy the positions 


EAST 
For Sons of Gentlemen, from seven years of age. Jes les 
ot ang 
owners, Land Agents, Farmers, intending Colonists, &c. It pr vides fu 
instruction in the practice and science of Agriculture and Estate Ma 
ment, Management of Live Stock, Dairy Farming, Agricultural Che 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior educs 
A Staff of Masters selected fer their qualifications as Scholars : 
tried ability as Teachers. A Boarding Department carefully supervised ‘ 
excellently appointed ; its diet liberal, and all arrangements cal ulated ¢ 
develop gentlem: anly hal its, and to produce feelings of self-re spect. 


) 


a 
£ ees 





The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 
Prospectus and all particulars cn application to the PRINCIPAL. 





ss steel 7 +887; 


As -CURATOR or + ASSISTANT i ina Natural 


History Museum or Library, or as Secretary to a Ge - ytar 
(more partic ilarly), Enton no.og r I x 
Has much experience in Mounting and Arr 

kinds. Writes a very neat hs and- —Apply 
BapincTon, F.L.S., Cockfield Rectory, R S.O., § 


: 4 
lnens os various 
. CHURCHILL 


Prelim Sci. and B.S ~ by former Demonstrator. 
G. WituiAM Hit, M.B. BSc. Le nd. » 37 Ce 


A “FRENCH GE NTLEMAN, with First. 


rate Scholastic Recommendations, has a French Class for Army Pupil 
at 2 Colville Gardens, Bayswater. He and his w — “receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address M. ALFRED VIGIER, 
Swanley, Kent. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head-Master. 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REM: ag MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


oo ~ ’ 
“BROWN. CEMENT. 
~~ ~ . 
The name of this Cement, admitted t» be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upo ma 
Brown Ground. ; 

Purchasers should see that they are not deceived 
tions 

Price 1s. per bottle, with full instructions for use, from most Opticians, 
Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. [503 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A “ie * Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


Over 50 Suc 
ornwal! Road, W. 


cesses.— 


by fraudulent imita- 


TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Tyype-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 
written letters. Used at the House of Lords, &c 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 


NATURE 


; | ON WEDHESDAY, APRIL’ 20, 
BIOLOGY AND PHYSICS.—Coaching for | 


|ROCKS, MINERALS, 


Assoc. R. 


| DuFREN1 I to ritain, in st nie » ¢ es of 


of the W 


| LECTORS: 
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Sale by Auction. 


4 NATURAL HISTORY COLLECTION IN 
COPENHAGEN. 


SALE O} 


, aay, = 

10am. j ar atu 
I he late R. CONRADSON, ery 
MALS, BIRDS, REPTILES, a FISHES, 
: s Als 


eee 


yC 
of M <M 
partly int 


rs, LYNGI 


PS, WI receive 


FOSSILS. 
BUTLER, 


M.A. Oxon., L.S.A. Lond., &e., 
TALLING, 


=". Ei. 


S. Mines Lond., 
Successor to the late R. 


gp areerilgines ROAD, LONDON,S.W. 


A limit cree + Se Sat Conn Caters sane 
foreign 
Echinedien ata 


and Scotct 


AND GEOLOGY. 
MUSEUMS AND PRIVATE COL- 
RUTILES ON MATRIX, CELEs- 


MINERALOGY 


CHOICE SPECIMENS FOR 
BERYLS, TOPAZES, 
TINE, OPALS, &c., &c. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 
VERY FINE POLISHED SECTIONS OF 
NAUTILI. 
NEw SERIES OF ROCKs. 
Hammers, Chisels, and Bl Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATAL APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Ge slogical Collection especiallyadapted forTeaching assuppliedto Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS}! 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON 


Established 27 Years in London. 


COLLEC- 
AMMONITES AND 


MICR 


w-pipe 


ROSCOPIC SLIDES, 


;UES ON 


HOW & CO.’S 
Geological Transparencies for the Lantern 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 

HOW & CO.’S POCKET MICROSCOPE yt 8s. 6d. 

MICRO-PETROLOGY.—Seetions of Pitchst Granites, 

Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites Trachytes, 

Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. eac 

 esnenen HOW & CO. » 73 FARRINGDON STREET, Lonpon. 


BOOKS (Secondhand), “Miscellaneous, ‘Re- 

mainders, &c.—C. HERBERT, English and Foreign Beokesiler, 319 

Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 











NATURE 


[April 7, 1887 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 


won THE NURSERY, THE SICK- ROOM, 


Ss ° IN > 
(LEJEUNE 
MANUFA oe RE 


PEREKEN, 


AND THE FAMILY TABLE. 


AND RAYMENT 


"AND PERKEWN), 
FOR THE 


TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
tor HATTON GARDEN, LONDON, E.C. 


No Boiler. 

No Explosion. 
No Danger. 
No Nuisance. 


W_H. BAILEY & C3, 





oN NR W>RKS Sacra It requires no 
r\ ¢ HE QTE ———— 
ary } Skilled Labour, 
1) ENCINE i 7 ; 
See Little Attention, 
“ Small Cost to Work. 











NEW LANTERN MICROSCOPE 
)XVHYDROGEN OR Exectric Licut 
wton’s Patent.) 


THE 


(Wright andNe 
SILVER MEDAL, 
NVENTIONS EXHIBITION, 1885 


With Lime-light this Instrument shows a Fiea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


>n application. 
OpTiciIANS TO THE QUEEN AND THE Government 
MAKERS OF EVERY DescRIPTION OF SCIENTIFIC AND PuysicAL APPARATUS 
FoR Cout.Leces, Institutions, &c. SpeciAL OpricaL APPARATUS FOR 
PoLariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 


38 FLEET STREET, LONDON. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.— Botanical News.— 


Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton aaeaiuems E.C. 


DER NATURFORSCHER, 


Wochenblatt zur V ee, cA Fortschritte in den Naturwissenschaften, 
X. Jahrgang. 


Gegriindet von Dr. W. SkLarek, u. herausgegeben von Dr. O. ScHUMANN, 


Privatdocent an der Universitat Tiibingen. 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 


Tibingen : LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 


Just Published, post free for Two Stamps. 


NATURAL HISTORY and SCIENTIFIC 


BOOK CIRCULAR, No. . Containing valuable and import: 
Works in Astronomy, Practical and Histcrical—Comets, Metec 
Moon—Sun—Star c atalogues— Mathematics—Geodesy—Navigation— 
Instruments. 4 
WILLIAM WESLEY Strand, London 


& SON, 23 Essex Street, 





NORTH. ‘BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

Che AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
tcish Markets of the week. 

Thespecial attentionof Land Agentsis directed tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themce!ves to Farmers will find the AGRICU! 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 145 

Offices—377 High Street, Edinburgh; and 145 Queen Victoria Street, 
London, E.C. Meney Orders payable to C. and R. ANDERSON. 


Eee’ a] 


> BEE IS | 


Mathematical Instrument Manufacturer to H.M. fa Council! ot 
India, Science and Art Department, Admiralty, &c. 


Mathematical, yp and Surveying Instruments 
ot Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 f¢ 
Excellence of Construction of Mathematica! Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 188s for Mat! 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.( 


“MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 


| Public to his large Series of 


| 


} 
| 
' 
| 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 
| Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medal, 1862. 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
204 REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” 


$. 
Yearly ... . 28 
Half-yearly . 
Quarterly . 








To the United States, the Continent, &c. :— 


Yearly . 
Half-yearly . 
Quarterly . 


To India, China, and Japan :— 
Yearly 


Half-yearly . 
Quarterly . 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 


£4 


NATURE 





One-Eighth Page, or Quarter Column. .o 18 
Quarter Page, or Halfa Column . iat 8 
Half a Page, ora Colunn. ........3 § 
Whole Page. ....; 6 


.6 
Money Orders payable 


d. 
6 
° 
° 
fc) 


to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


, m io 4 © s 

Diary of Socic 

LONDON 
THURSDAY, Aprrit 7. 

LinNEAN Society, at 8.—The Gentians—Notes and Queries: 
Huxley.—Gephyreans of Mergui Archipelago.—British Heterzcior 
dines : C. B. Plowright. 

MATHEMATICAL SOciETY, at 8.—On some Properties 
with especial regard to the Related Spherical Loci: W J. C. 
the Intersections of a Circle and a Plane Curve of any Deg . 4 
Genese.—A New Theory of Harmonic Polygons: Rev. ‘I. C. Sin iS. | 


ties, 


f Simplicissima, | 


| 


On Briot and Bouquet’s Theory of the Differential Equation F( gen 
aa 
Prof. Cayley, F.R.S.—Two Points in the Plane of a Triangle and a Cubi 
through them : R. Tucker. 
CuemicaL Society, at 8.—Researches on the Con 
Diazo-Derivatives ; Diazo-amido-compounds, Part 
F.R.S., and F. W. Streatfeild. 


WEDNESDAY, Aprit 13. 
Roya MICROSCOPICAL Society, at 8.—New Species of Rotifera: P. H. 


Gosse. 


titution of Azo- and 
II.: R. Meldola, 


THURSDAY, Aprit 14. 
ATHEN£UM SocIETY, at 8. 
FRIDAY, Apri 15. 
INsTITUTION OF CivIL_ ENGINEERS, at 7.30.—Experiments on Steel, in 
Fension, Torsion, and Stress: R. F. Hayward and John Platt. « 
ParkES Museum, at 8.—General History, Principles, and Methods of 
Hygiene: Dr. Alfred Hill. 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
THIS 


|HOLLOWAYS PILLS == 


Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 





| offered to Hi 


| Post free f 





AND DEBILITY, and is unequalled in Female Complaints. 


clxxxi 





NEW FORM OF HELIOSTAT 


With specially strong and steady Clock-movement, 4 inches aperture. 


Price from £10 tos. od. to £20. 
SPECTROSCOPES 
FOR THE OBSERVATORY OR LABORATORY 
For SOLAR, STELLAR, METEOR, RAINBAND, 
RESEARCHES. 


»R CHEMICAL 


With prisms, either ordi 
ment to 
oncave. 


matic adjust- 


flat or 


ADAM HILGER, 
Astronomical and ¢ ti al Instrument Maker, 
; . Ham 


¢ STANHOPE STREET 


= & & 


WoonpD’s 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK 
KINGDOM. 


ON SALE OR HIRE. 


IN THE 


' The ‘“EUPHANERON LANTERN,” with the W four-wick Lamp, 


Is unsurpassed for power, port 
SPECIAL ATTENTION: 
of Slides by Wood’ 
and also to the zery favourabl 
chased of FE. G. Wood may 


b in Wood’s New Li 


“77 , 
will be foun 
> Stamp. 


nd price, £4 4s. 


Jnanta 
vantas 


y Subscription, 


i Slides pur- 
ull particulars 
’ Lanterns. 


E. G. WOOD, 
74 CHEAPSIDE, LONDON ; anp 
HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 





The Briti. 


is admirable. 


t Medical Journal says:—‘‘‘Van HovuTen’s Cocoa 
In flavourit is perfect, and it is so pure, well prepared, and 











HOUSEHOLD NECESSITIES ! ! ! 












































































































































































































































































































































































































































































































































































































MESSRS. MACMILLAN & 


NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E.. late Lec- 
: cs in the School of Medicine, Edint urgh. With Illustra- 


turer on Phy 
tions, S cad te lition. Revise -dand E nlarged. Mediam § 3vO. 215 


Elementary Practical Physics, Lessons in. 


By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 


DANE GEE, B S« Crown 8vo. 
Part L—GENERAL PHYSICAL PROCESSES. 6s. _ P 
Part 1l.—-ELECTRICITY AND MAGNETISM. (Nearly ready. 
Part H1.—OPLICs, HEAT, AND SOUND [la preparation 
A School Course of Practical Physics. By 





the ne Aut 
Part. I. —5 LE¢ ‘TRICITY AND MAGNETISM ; [/n the press. 
Physics, Elementary Lessons in. By Pro- 
fessor BALFOUR STE ip Sony s- F.R.S. a ow E age saeco ner- 
s Illustrations. Fea 672. =stions o 


Primer of Physics. “By the same “Author. 


\ th numerous Illustrations. New Edition, with Questions. mo. 


[Science | = iene 

On ‘Light. Being the Burnett Lectures, de- 

livered in Aberdeen in 1983-1885. By GEORGE GABRIEL STOKES, 

M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 

fessor of Mathem atics in the University of Cambridge. First Course. 

ON THI og nth or Licur.—Second Cour e. On LIGHT as A 
Means OF INVESTIGATION. Crown 8vo. 25. 6d. each. 

rHIRD COURSE. On THE BaneFiciAL Erracrs or Licur. 

; _ (ln the press. 

Spectrum Analysis. Lectures delivered in 

efore the Society of Apothecaries of London. By Sir HENRY E. 

ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 

ia University, Mz - . ster. Fourth Edition, revised and 








consid ably enlarg ed by the Au and by ARTHUR SCHUSTER, 

F.R.S., Ph D., Pre rf sor of Apnticd Mathematics in the Owens College, 

a. University With Appendices, numerous Illustrations, and 
Medium 8vo. 





Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. _ 10s. 6d. 

Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy inthe University of Edinburgh. _Crown 8vo_ 6s. . 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Snape 1 8vo. 75. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S._ Feap. 8vo. Part I.—The Properties 
of Solid and Fluid Rodi s. With Susteations. 3s. 6d. Part IL— 
Sound, Light,and Heat. 3s. 6d. : 

Electrostatics and Magnetism, Reprints of 
Papers on aoa Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 


F.R.S.E sllow of St. Peter’s College, Cambridge, and Professor of 
Nia ature al p kilo of hy in the University of Glasgow. Second Edition. 
Medium 8ve 3 


Electricity ‘and Magnetism. By wrefeener 
SILVANUS THOMPSON. With numerous Illustrations. Feap. 


8vo. | 45. 6d. ; 
Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. By Professor ANDREW GRAY, M.A., 


F.R.S.E. Pott 8vo. 3s. 62. 
Electric Light Arithmetic. By R. E. Day, 
M.A. Pot 


Heut and Electricity, A Collection of Ex- | 
AMP LES ON. By H.H.TURNER, BA., Fellowof Trinity College, 


Cambridge. Crowa 8vo. 2s. 6d. 
Steam, An Elementary Treatise on. By J. 
PI RRY, Cc E., Professor of Engineering in the Imperial College of 


Engineering Yedo With Illustrations, Numerical Examples, and 
Exercises. Feap. Svo. 4s 6d. 

Sound, Elementary Lessons on. By Dr. 
W.H.STONE. With Illus rations. Feap. 8vo. 3s. 674. 

Units and Paysical Constants. By J. D. 
EVERETT, M.A., D.C.L., F_R.S., F.R.S.E., Professor of Natural 
Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. 
55. i. re 

Applied Mechanics : An Elementary General 
Introduction to the The ry of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of N aval Arc! alee Associate Member of the Institution of 


Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 
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NATURAL PHILOSOPHY— Continues, 


The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Trar 
=d | 








and Editec Rd : fessor A. - W. KENNEDY, C.E. Wit 
Illustrations. 
The Mechanics of “Machinery. By A. B. 
Ww. re 2 NNE DY, M Inst.C.E., Professor of Engineerin 
Mech al Tec'in slog U niversity College, London. W 
numerous Illustra utic Crown 8vo. 12s. 6d. 


i Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F. 
Globe 8vo. 2s. 

Chemical Arithmetic. With 1200 Examples 


By the same Author. Second Edition. Globe 8vo. 4s. 6d. 


ASTRONOMY. 
Popular Astronomy. By S. sowoom®,1.1.D. 


| 

Professor U.S. Navz al servatory. With 112 > cama and 5 

of the Stars. Seconc E lition, revised. 8vo, 

| Popular Astronomy. By Sir G. B. Airy, 
K.C.B., F.R.S., late Astronomer-Royal. With numerous IIlustrati,; 
F cap. 8vo. 4s. 6d. 

| Astronomy, Elementary Lessons in, By 
J. KORMAN LOCKYER, F.R.S. New Edition. With numer 
Illustrations. Feap. 8vo — 5s_6d. (Questions on, 1s. 6d.) 

The chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S. With Illustrations. Demy 8vo. 14s. 

| Primer of Astronomy. By Norman 

LOCKYER, F.R.S. With numerous Illustrations. New Edit 


18mo. 1s. [Science Prin 


| CHEMISTRY, 
Inorganic and Organic Chemistry. A Com. 


~~ Treatise . Inorganic and Organic Chemistry. By Sir HENR\ 
ROSCUE, R.S., and Professor C. SCHORLEMMER, F.R.S 

With numerous Tilt rations. Medium 8vo 

Vols. I. and II.—_INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. Part I.—Metal 

8s. Vol. II. Part Il.—Metals. 18s. 

Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
‘The Chemistry of the Hydrocarbons and their Derivatives, or Organi 
gym With numerous Illustrations. Medium 8vo. Parts I. an 


Il., 21s. each. Part III., 18s. 
By Josiah 


Elements of Chemical Physics. 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy ir 
Harvard University. Fourth Edition. Royal 8vo. ars. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SC HOR- 
LEMMER, F.R.S., Professor of Chemistry in the Victoria Universit 
the Owens College, Manchester. With Illustrations. 8vo. 14s 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przle 
Chemistry in Gonville and Caius College, ‘Cambridge ; Assist ¢ 
DAVID MUIR WILSON. 8y vo. 12s. 6d. . 

The Study of Chemistry, an Introduction 
TO. By IRA REMSEN, Professor of Chemistry in the Johns Hopkit 
University. Crown 8vo. 6s. 6d. . 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Studyof. By IRAREMSEN, Professor 
of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6 

Chemistry, Elementary Lessons in. By Sir 

HENRY E. ROSCOE, F.R.S. New Edition. With numerous 

Illustrations. Feap. 8vo. 4s. 6d. Problems adapted to the same, 
| by Professor THORPE. With Key. 18mo. 2s. 

| Owens Conege Junior Course of Practical 
CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOE, F.R.S. New Edition. With numerous Illustrations 
Fecap. 8vo. 2s. 6d. 

| Questions on Chemistry. A Series of Pro- 
blems and 1 a! in Inorganic and Organic Chemistry. By F 
JONES, F.R.S.E., F.C.S.  Feap. 8vo. 35. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S. With numerous Illustrations. New Edition 
With Questii ons. xr8mo. Is. [Science Primers 

Chemical Theory, Experimental Proofs of, 


FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Feat 
8vo. as. 6d. 
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MESSRS. MACMILLAN & CO.’S SCIENTIFIC WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Naturee By THOMAS HENRY HUXLEY, F.R.S. With numer: 
yus Illustrations, and Coloured Plates. New and Cheaper Edition 
Crown 8vo. 6s. 

TEXT-BOOK OF GEOLOGY. 
LL am Fi R.S., Director-General of the Ge logica al Survey of —— 
Britain and Ireland, and Director of the Museum of Prs actical Geolog 
London, formerly Murchison Professor of Geol gy and Mineralogy in the 
University of E — zh, &c. With numerous Illustraticns. Second 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY By the 
Author. With upwards of 2-0 New Iilustrations, 

PHYSICAL GFOGRAPHY, 
LESSONS IN. By the same Auth With numerous II]lustrations. 
Feap. 8vo. 4s. 6d. (Questions, rs. éd. 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same Author. With numerous Illustrations, New E dition. W ith 
Questions. 18mo. 1s. [Science Prim 

OUTLINES OF FIELD GEOLOGY. By 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 

PRIMER OF GEOLOGY. By the same Author. 


With numerous Illustrations. New Edition. ne IS. 


Science Primers. 
A TREATISE ON ORE DEPOSITS. ‘By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C S., M.Inst.C.E., Ancien Eléve de 
Ecole des Mines, Paris ; Author of “A Manual of Metallurgy, ae 
Mixing and Metallurgy of Gold and Silver,’? &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 

CLASS-BOOK OF GEOGRAPHY. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Feap.8vo. 3s. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d, 

A PRIMER OF GEOGRAPHY. By Str GEORGE 
GROVE, D.C.L. With Illustrations, [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo 


5S. 

HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo, 
r22nd ‘I housand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By C. W. A. TAIT, 
M.A., Assistant Master, Clifton College. Crown8vo. 35. 6d. 

GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
revised and enlarged, with Chronological Table, Maps, and Index. 
18mo. 

HISTORY OF ENGLAND 
SON. New Edition, revised and with Coloured Maps. 
18mo. 25. 6d. 

OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools: By ANNA BUCKLAND. 18mo. 1s. 

THE VICTORIAN HALF-CENTURY. 
CHARLO" TE M. YONGE, Author of “The Heir of Redclyffe,” 

“Cameos from English History,’’ ‘‘ A History of France,’’ &c. With 


new Portrait of the Queen. Crown 8vo, paper covers, rs.; cloth 
binding, rs. 6d, 


POLITICAL ECONOMY. 


By ArcH. GEIKIE, 


same 
Crown 8vo. ros 


ELEMENTARY 


‘he 


oy he, De 


18mo. Is. 


38. 6d, 


By EpitH THomp- 


enlarged, 


By 


THE PRINCIPLES OF POLITICAL ECONOMY. | 


By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
ot of Moral Philosophy in the Univers sity of Ca ambridge, &c., Author 
“*The Methods of Ethics.”” 8vo. 16s. 


Trans- | 


8s. 6d. ! 


POLITICAL ECONOMY—continued. 
A MANUAL OF POLITICAL ECONOMY. By 


Right Hon. HENRY I AWCI IT, F.R Sixth Editicn, revised, 
with a chapter t ‘ sm and the Nationalisation of the Land,” 
and an Index. r 

POLITICAL E¢ ‘;ONOMY. 
M.A., Ph. D., Author 
&c. 8vo. tos. 6d 

A BRIEF 
ECONOMY, By FRANCIS A. 
**Money,”’ “‘ Money in its Relati 

POLITICAL ECO} NOMY FOR BEGIN} 
Mrs. FAWCETT. New Edition. 
2s. 6d. 

THE ECONOMICS 
fessor A. MARSHALI 
2s. 6d. 

PRIMER OF POLITICAL -t INOMY. 
STANLEY JEVONS, LL.D., M.A., R.S. New I 


Is. 


MENTAL AND MORAL FHILCSOFEHY. 
THE METHODS OF ETHICS. By Professor 


HENRY SIDGW 1¢ K, M.A., LL.D., &c Third Edition. 
8vo, 148. A Suppler t to the Second Edition, containing all the 
important Additions and Alterations in the Third Edition. Demy &vo 
os 

THE HISTORY OF FE’ 
FOR ENGLISH READEI 
LL.D., &c. Crown $v s 

THE ELEMEN’ iS OF 
COGNITION. By tl 
pss! Te gen I g Ee ye 
Second Edition, rey ‘ Crown fvo. 


STUDIES IN DEDUC TIVE * LOGIC. 
ag algae JEVONS, LI )., M.A., F.R.S. 

bats vo 

LESSONS iN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W STANLEY JEVORS, 3 4-2., “A, F.RS. 
New Edition. With numerous Ill ations. Feap. 8y v 
TEXT-BOOK OF DE DUC TIVE LOG IC F¢ 
THE USE OF STUDENTS. By P. K. I AY, D.Sc. (Lond 
Edin.), Professer of Le an Philosophy. Pres cy Colleg 
cutta. Sec ye Sve 45. 6d. 

PRIMER LOGIC. By W. 
LL.D., M RS. New Editi 18n 


CRITIQUE OF 


By Francis A. WALK! R, 
of *‘ Money,’ ’ «* Money in its Relation to l'rade, 
PEXT-BOOK OF POLITICAI 
beg oe R, M.A., Ph.D., Author 
nt ’&c. Crown 8vo. ¢ 
NERS. 
With Questions, &c. 

OF INDUSTRY. 

i MARY P. MARSHA 


rHICS, OU 


HENRY 


TLINES OF, 
SIDGWICK, M.A., 


= By 


THE PSYCHOLOGY | 


STANLEY JEVONS, 


~ 


PURE REASON. | By IMMANU 


orati 


troduction by I ‘ 
. HISTORICAI 


INTR( 
I. CRITIQUE of PURI 


"Fe the nic 

Of Prof. M: ax < Mi 
Times says :— rou 
become internati Sc tee ip 


AGRICULTURE. 
AGRICULTURAL CHEMICAL ANALYSIS, A 


Handbook of. By PERCY F AR ADAY FRANKL ory Ph.D., 
B.Sc., F.C S. , Asseciate ¢ é il ool of Mir 1d Demor i 
tor of Practics sl and Agricultura sot See of 
Science and Royal School of M gton Museum. 
Founded upon Le/t/ad len fas lie Ag Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 
; ELEMENT ARY LESSONS IN 
OF AGRI( U i Tl RAL PRACTICE. By Profi 
Fcap. &vo. 
FIELD AND GARDE N ( “BOTS, DISEASES OF. 
Chiefly such By WORTHINGTON G. 
SMILH, F.L.S. Feap 


of stu 


SCIENCE 
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S—— .MEAT LOZENCES tc: 


MUTTONVEAL & CHICKEN: \ 
EEF TEASTURTLE Sour & JELLY 





TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &, 


BRAND & CO.’S 


Ail SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 


and fowl.” 














“OTTO” 


GAS-ENGINE. 
OVER 20,000 SOLD. 
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Can be supplied combined with pum 


Limited, 
MANCHESTER. 


“OTTO” 


IVES OFF 1 H.P. ON THE BRAKE. 
Very suitable for driving amateurs’ work- 


shop, pumping water to house 


ROSSLEY’S 


NEW 5-MAN POWER 
laundry machinery, 


a 
connected whenengine is required for other purposes). 


CROSSLEY BROS. 


for electric lighting (the dynamo 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 


BOTANICAL 


to Examples of Pollens, mounted separately on one Slide, all named 
Sieve Tubes in Vegetable Marrow ... 


Stems of Exogen, Endogen, and Acrogen, mounted separately on one 


Slide, with Names... ese eve eee =e oes ose oan 
Pinus sylvestris, one, two, and three years’ growth, double-stained 
Sections, mounted separately on one Slide a ove eve 
Hymenium and Gills of Edible Mushroom 
Yeast Plant (Torula cerevisia) ose ove 
Antheridia and Globules of Chara fragilis... eee 
Chlorophyll in Metzgeria furcata ... eee eee cove 
Starch Grains iz sifu in Potato, stained 
Anatomy of Leaf, 9 pieces on one Slide 


ee) 


Any of the above sent by return 


CLASSIFIED LIST of 40,000 first-class Objects. 


AND 
s. ad. | 

| Group of Diatoms from Oamaru (new) 
Group of Diatoms from St. Peter (new) 
Group of Diatoms from Simbirsk (new) 
Group of Diatoms from Holland’s Cliff (new) ooo 
Actinoptychus stella (selected specimen) ... eve ox ove we 2 0 
| Aulacodiscus Grunowii (selected specimen, very rare) ... 0 
| Triceratium archangelskisnum ° ove eee 


6 
° 


2 6 


o |} 


° 
6 


6. 
DIATOMACE. 


Triceratium nobile (selected specimen)... eee one oe aw a4 
Triceratium Weisii (selected specimen)... om dee en we tS 
150 Various Diatoms on one Slide ... ove eos oe eee 5 0 
Type Slide of Diatoms from Campeachy Bay, 50 Different Species 

Type Slide of 100 Diatoms, with List of Names, in Case ies ow en 


on receipt of Remittance for Price 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent post free on application to 


W. WATSON & SONS, opzicrans To HER MA¥ESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 














HARVEY & PEAK °E 
MAKERS * 








HARVEY & PEASB, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 


and flat field. 








Printed by Ricwarp CLAY AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, rr2 Fourth Avenue, New York.—THurspDay, April 7, 1887. 
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ILLUSTRATED JOURNAL OF 


SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 





THURSDAY, APRIL 14, 1887 


No. 911, VOL. 35] 





[PRICE 15 CENTS 








Registered as a Newspaper at the General Post Office] 


R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR”) 


Led} 





PRICES, 


Stand, with 1-in. Object- 
glass and 1 Eye-piece 

Stand, with 1I-in. and j-in. 
Object -glasses ... re 

Stand, with 1 Eye-piece, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
RG ka aaa |! Gea “aide 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 








This jet, designed by Lewis Wricut, Esq., gives a most powerfud light, 
with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
spiral cut in it, to which Newton’s new check-action is fitted. By this 
arrangement, the whole lime-surface is used, yet the light never impinges 
twice on the same spot. 

A new “cut-off,” devised by ANDREW Prinate, Esq., is also fitted to 
a Jets, by which the light can be turned up or down without altering the 

S. 

Can be seen at work at 3 Fleet Street. 

a best workmanship, 47s. 6¢., as supplied to A. Princie, Esq., who 
0S fans 

.. “I write to let you know of the great success of the jet you made for me ; 

it gives a grand light, and does not crack the limes as most jets do. Regard- 

ng the cut-off, every time I use it I like it better.” 

Price, without “cut-off ” (as supplied to L. Wricut, Esq.), 325. 6d. 





NEWTON & CO., 3 Fleet Street, London, E.C, 


[All Rights are Reserved 





BROWMNING’S 


‘AdO9SOUDIIN 











The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, r-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 

Price £3 15s. Od. 


JOHN BROWNING, 6; sTRAND, LONDON, W.C. 





A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPADIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 


Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her MAjesty THE QUEEN, 
HOLBORN VIADUCT, E.C, 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON ; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6583. Telegraphic Address: Negretti, London. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER 1887 
Lecture Hovur, 3 o'clock p.m. 


Joun Hopkinson, Esq., M.A., D.Sc., F.R.S., M.Inst.C.E., M.R.I.— 
Four Lectures on Electricity ; on Tuesdays, April 19, 26, May 3, 10. Half- 
a-Guinea the Course. 

Victor Horsey, Esq., F.R.S., B.S., F.R.C.S.—Three Lectures on the 
Modern Physiology of the Brain and its Relation to the Mind; cn Tues 
days, May 17, 24, 31. Half-a-Guinea. 

Prof. Dewar, M.A., F.R.S., M.R.I., Fullerian Professor of Chemistry, 
R I.—Seven Lec tures on the Chemistry of the Organic World ; on Thurs- 
days, April 21, 28, May 5, 12, 19, 26, June 2. One Guinea. 

voN LENDENFELD, Esq., Ph.D., F.L.L., B.Sc.—Three Lectures on 
ntific Researches in Australia ; on Saturdays, April 23, 30, May 
7. Half-a-Guinea. 

Joun W. Haves, Esq., M.A., Professor of English Literature at King’s 
College, L ondon. —Four Lectures on Victorian L iterature : A General Sur- 
vey of its Chronology, its Movements, and Tendencies—Some Leading 
Characteristics. On Saturdays, May 14, 21, 28, June 4. Half-a-Guinea. 

The Rev. J. P. Manarry, D.D ; Profeccer of Ancient History in the 
University of Dublin.—Uhree Lectures on the Hellenism of Alexander’s 
Empire. Lecture I. on Tuesday, June 7, Mace ad mia and Greece ; Lecture 
II. on Thursday, June 9, Egypt; Lecture III. on Saturday, June 11, Syria. 
Half-a Guinea. 

Subscription (to Non-Members) to all the Courses 





; during the Season, Two 


Guineas. Tickets issued daily. 

Members may purchase ot les han Three Single Lecture Tickets, 
available for any Lecture for H:z fa -Guinea. 

The Fripay Eveninc a TINGS will be resumed on April 22, at 8 p.m. 


when Sir Freperick Apet, C.B., will give a Discourse on The Work “of the 
Imperial Institute, at 9 p.m. Succe eding Discourses will probably be given 
by Prof. Here Suaw, Dr. T. Lauper Brunton, Dr. J. S. Burvon 
SANDERSON, Mr. Benjamin Baker, Dr. Epwarp E Kuss, Dr. Davip 
GILL, and other gentlemen. To these Meetings Members and their Friends 
only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediat tely admitted to all the - ec- 
tures, to the Friday Evening Meetings, and to the Library and Re: ad ing- 
Rooms; and their Families are a Imitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas ; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas 


PRELIMINARY SCIENTIFIC EXAMINATION, 


UNIVERSITY OF LONDON. 


A Special Course of Lectures and Practic al Work (four afternoons a 
week) On Biology (Animal Portion),’’ under the Direction of Prof. RAY 
LANKESTER, will be given at University College, London, during the 
Summer Session, adapted to the oe of Candidates for the above 
Examination. ‘To commence MAY 

A Course of Lectures will also be niven by Dr. R. VON LENDENFELD, 
Assistz int in the Zoological Laboratory of University College, on ‘* Parasitic 


| 








Worms,” commencing on the same day, and adapted to the requirements of | 


Students of Medicine and Zoology. 
For further particulars, apply to the Sxr¢ 
London. 


Prof. -HENRICI, | 


RETARY, University College 
F.RS., will Deliver a 
Course of Eight Lectures ‘On the Method of Least Squares, with 
Applications to Physical and Chemical Problems,” on Mondays from 
5 to 6 p.m., commencing on MONDAY, MAY 2, at the Central 
Institution of the City and Guilds of London Institute. 
Knowledge of the Differential Calculus will not be necessary. Fee for 
the Course, Ten _— For Syllabus, apply at Central Institution, 
Exhibition Road, 


S.W 
PHILIP MAG NUS, 


~ CITY AND GUILDS OF LONDON 
INSTITUTE, 
TECHNOLOGICAL EXAMINATIONS, 1887. 


EXAMINATIONS in TECHNOLOGY will take place at the different 
Centres throughout the Kingdom on WEDNESDAY Evening, May 25, 
1887, at 7 o’clock, and on SATURDAY, May 21, from 3 to 7 p.m. 

The latest date for sending in Returns of Candidates who wish to be 
examined in May next is TUESDAY, April 10, after which date no appli- 
cation can be received. Secretaries are requested to inform all Teachers, 
Students, and intending Candidates at their respective Centres, that the 
Examinations in the branches of Textiles, in Weaving and Pattern Design- 
ing, and in Practical Typography and Practical Plumbing, will be held on 
May 21, and not on May 28, as previously announced. 

Individual Candidates who are unable to arrange to be examined at a 
Provincial or any other Centre can, on application to the Director and 
gowstors, pe examined in London at the Central Institution, Exhibition 
Road, S. 

The Examinations will be held in 50 Subjects. 

A programme, containing syllabus of each subject and last year’s examin- 
ation questions, can be obtained from the Offices, Exhibition Road, S.W. 
or Gresham College, E.C. 


Director and Secretary. 


PHILIP MAGNUS, Director and Secretary. 





GEOLOGICAL FIELD-CLASS.—Summer 
1887.—For Studying the Country near London. Directed by Prof. H. 
G. St ELEY, F.R.S., King’s College. Commencing at end of this 
month.—For further particulars, apply to W. W. R. MAY, 16 Bethune 
Road, Manor Road, Stoke Newington, N. 


A Previous | 


| 
| 





LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGH4\, 


Who last week sent to his Subscriters Spirogyra in conjugation, with 
drawing and description. He also sent out Freshwater Mussel Spat, Salmo: 
Fry, Lophopus crystallinus, Philodina roseola, Melicerta ringens, Step! 
cerus Eichhornii, Ephemera Larva, Volvox globator; also Hydra, Amba 
Vorticella, Crayfish, and other Specimens for (Huxley and Martin’) 
Biological Laboratory work. » 
Weekly Announcements will be made inthis place of Organisms T, B 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. 


“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopica) 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. J j 
Purchasers should see that they are not deceived by fraudulent imita 
tions. 
Price 1s. per bottle, with full instructions for use, from most Opticians 
Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. [503 





each. 








CURRICULUM OF THE M.D. DEGREE, 
LONDON. 


Students who have Matriculated and are intending to enter or who have 
already entered at any cne of the London Medical Schools for the purely 
Medical Portion of their Studies, can prepare for the PRELIMINARY 
SCIENTIFIC EXAMINATION at University CoJege, under Prof. 
Williamson, LL.D., F.R.S., Prof. Carey Foster, F.R.S., Prof. liver, 
F.R.S., and Prof. L ankester, LL. D., F.R.S 

Fee for the complete Course of Study required, including Lectures and 
Laboratory Work, 35 Guineas. 

For particulars apply to the SECRETARY, 
Street. 





University College, Gower 


UNIVERSITY COLLEGE, LONDON. 
ADVANCED INORGANIC CHEMISTRY, 


DR. S, RIDEAL will give a Course of Thirty Lectures on Monday:, 
Wednesdays, and Fridays, at 4 p.m., commencing APRIL 20. ‘The Course 
is fitted for Students re ading for Honours in Chemistry at the University 
London July Examinaticns. Recent Progress in Physical Chemistry ar 
the Study of the Rarer Elements form part of the Course. Fee, £2 2s. 


J. M. HORSBURGH, M.A., Secretary. 


LIVERPOOL SCHOOL BOARD 


The Liverpool School Board will shortly require an ASSIST! ANT 
SCIENCE DEMONSTRATOR in connexion with the Instruction in 
Mechanics and Domestic Economy (New Code, Fourth Schedule) given in 
their Schools. 

One with some experience in teaching large Classes in Mlementary Sch 
and some practical knowledge of Elementary Physics and Chemistry, 
be preferred. 

Salary, £100 the first year, rising in four years to £120, with an extra 
annual payment of from £3 to 411 if applicant holds Science and Art 
Certificates and University distinctions. 

Applicaticns, stating age, qualifications, and experience, and inclosing 
Copies of Testimonials, to be sent not later than April 26, addressed to 


EDWARD M. HANCE, Clerk to the Board. 
Municipal Offices, April 7, 1887. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on MONDAY, May 2. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Intending Students are advised that, under the new regulations « A the 
Examining Board in England, it is exceedingly advantageous to ent 
the Summer Session. Students now entering are also eligible for 
Entrance Scholarships in September. 

The Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain. 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, oF 
100 guineas in three instalments. The Resident and other Hospital Appo!n int- 
ments are free to full Students. ; 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London iRailways have stations within a minute's 
walk of the Hospital and College. 

For Prospectus and particulars apply to 











MUNRO SCOTT, Warden. 
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Sale by Auction. 


SALE OF A NATURAL HISTORY COLLECTION IN 
COPENHAGEN. 
ON WEDNESDAY, APRIL 20, 1887, at 


= m. and 5 p.m., and following Days, will be Sold the Natural His- 





| 
| 
| 


tory Collections of the late R. CONRADSON, Conservator, cons sisting | 


of MAMMALS, BIRDS, REPTILES, and FISHES, partly mounted, 
partly in the skin, and partly in spirits. Also, Articulata and Mollusks 
in spirits, and Collections of E ggs, &c. In these Collections the follow- 
ing are specially to be noted :—Kare Skins of Mammals and Birds from 
New Holland, Samoa Islands, Java, &c., and a valuable Collection of 
Works on Natural ae i 
All the above will be Sold by 
Trergade, N.1 
The Books will be sold at 5 p.m. on April 20 
The above Collections will be on view on April 18 
5 p.m., at Bredgade No. 35. 
Catalogues may be had from 
whom payment is to be made. 
Messrs. LYNGE, of Walkendorfsgade 8, 
Booksellers, will receive Commissions. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL. 


HYDE PARK CORNER, S.W. 
The SUMMER SESSION will commence on MONDAY, May 2. 


nat the 


Auctio 


and 19, from 11 a.m. to 


Advocat KLUBIEN, Bredgade No. 42, to 


and KLEIN, of Pilestrode 40, 


| 
The Fees for Perpetual Students are £125 on entrance, or £130 paid by 


instalments extending over three years. 

£io ros. will be deducted from these Fees in the case of Students who, 
under the conjoint scheme, do not require instruction in Chemistry and 
Materia Medica. 

Second- and third-year Students are received upon payment of £90and £65 
respectively. 

Dresserships, Clerkships, and all the House Appointments are 
without extra Fees, and the latter on result of competition 

The William Brown £100 Exhibition, tenable for two years, and the £40 
Exhibition, tenable for three years, are open to all Perpetual Students. 

a... following Entrance Scholarships are offered for competition 

CTOBER, and Students entering in the Summer Session are eligible 
thie for them. 

“ A Scholarship, value £125, for the 
entered the School during the curren ‘ 

(2) Two Scholz arships, ‘value £50 each, open to all Student 
their Studies in May or October. Swdjects, Latin, Fren h, vr Ge 
and Elementary Physics. 

(3) A Scholarship, value £90, open to all Students wh» have entered the 
School during the 7 Sg year, g passed the Cambridge rst M.B. 
since the previous Octot yer. Subject ractical Chemistry and Elem 

iology, Physiology, and Anatomy. 

@) A Scholarship, value £65, open to all Students who have ent 
School during the current year having been previously signed 1 
passed the Oxford rst M.B. or Cambridge 2nd M.B. Swdyects, A 
and Physiology. 

Other Prizes of the value of £150 are offered for competition 

The Appointments of Obstetric Assistant, with a Salary sl £100 fear 
and Board and Lodging ; Curator, £503 Medical and Surgic gistrars, 
£50 each, are awarded yearly upon the recommendation of the Medical 
School Committee. 

The New Physiological Laboratories are new finished, and ha 
placed under the superintendence of Dr. Delépine. 

Prospectuses and fuller details may be obtained by application to 


WILLIAM WADHAM, M.D., D: 


Sons of Medical Men 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May Students 
entering in the summer are eligible to compete for the Science Scholar- 
ships of 125 Guineas and £60, awarded in October. 

‘here are numerous Prizes and Scholarships, and all Appointments are 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
—— the year. A Register of Approved Lodgings and Private 
Families receiving Students to reside is kept in the Secretary's Ovflice. 

Prospectus and all particulars can be obtained from the Medical Secretary, 


Mr. G. RENDLE, 
W. M. ORD, Dean. 


ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


18% BROMPTON ROAD, LONDON.S.W. 


A limited number of the recently described Cornish { 
UFRENITE, new to Great Britain, in stock; also a fresh s 
and Scotch rocks and rock-sections. The Pelecypoda and } 

of the Wright Collection, now fully arranged, on view. 
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EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object « * e e Si hool is to afford a Sound Education, which will fit 
boys for eithe fessional or Commercial life. Most careful attention is 
paid to the requir nts of 1 d for commercial pursuits. Boys 
are receive d from seven cothers of age ‘here is a Junior Class, 
specially adapted to prepare the ys for the work of the higher 
classes E: ack pupil will receive ca | attention, especially in those sub- 
jects wherein he is w eak. No inju rious c ramming encouraged. The course 
n includes all the subjects required at the various public 
examinations. The Principal hes had many years’ experience in good 
schools, and has proved himself a m rst successful Master. The Fees are 
moderate.—F or sist ectus and particulars diet to the Pri.cIPAL. 


AGRICULTURAL ‘COLLEGIATE 
SCHOOL, 
GRINSTEAD, 


For Sons of Gentlemen, from seven y¢ 
or Instruction is designed to prepare t 
owners, Land Agents -armers, intending Colonists, &c. It provides _ 
instructi on in the practice and science of "he zriculture and Estate Manag 
ment, Management of Live Stox k, Dairy Farming, Agricultural Chenate, 
Pupils are prepared for all the Examinations. 
The College offers the following a: lvantag es:—A most superior education, 
A Staff of Masters selected for their quali ifications as Scholars and their 
tried al bility as Te achers. A Boarding Department carefully supervised and 
inted ; its diet liberal and all arrangements calculated to 
and to pro du ce feelings of self-respect. 
to the moral and religious training of Pupils. 
of high cl ter to Parents of Pupils. 
all particulars on application to the Principat 


EAST SUSSEX. 
The Course of Studies 
cupy the Positions of Land- 


p woe sa ae 
The strict 
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Fees 
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MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Opposite Norfolk Street. 


COLLEC- 


AMMONITES AND 





NATURALISTS’ 
GLASS-CAPPED BOXES. 


i Private Collectors supplied with Round and Rectangular 
joxes fri >m One Shilling per dozen. About 70 different sizes 
k. A cheap Glazed Box, 14 inches by ro inches, for One 
Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





Museunis ar 
Glass-cappec 
always in Sto 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collection especiallyadapted forTeaching assuppliedto Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Established 27 Years in London. 





BOOKS (Secondhand), 


mainders, &c. —C. HERBERT, 


Miscellaneous, Re- 
English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parehments purchased. 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


PEREEN, SON, AND RAYM™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 








No Boiler. WH. BAILEY & C2, Angi Vones SALON It requires no 
No Explosion. | oA) sen SSS Ss 5) Skilled Labour, 


No Danger. ¥/ Ne fees ———— ae) Little Attention, 
No Nuisance. , + = Small Cost to Work. 





Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s. Crown 8vo, 8s. 6d. 


A MANUAL OF BOTANY, including the 
Structure, Classification, Properties, Uses, and Functionsof Plants. By F NATU RA { | ST 
ROBERT BENTLEY, Professor of Botany i in King’s College, London, 


and to the Pharmaceutical Soc iety. 
London: J. & A. CHURCHILL, 11 New Burlington Street. 


FOWNES-WATTS’ CHEMISTRY. S O U ‘ H AQ M E R I C A. 


PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of ‘‘ A Dic- BY 
tionary of Chemistry,”” &c. With Coloured Plate of Spectra and 150 | JOHN BALL, F.R.S 
Wood Engravings, Crown 8vo, gs. “ = 
CHEMISTRY of CARBON COMPOUNDS; \ London: KEGAN PAUL, TRENCH, & CO. 


or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of JUST PUBLISHED. 


ye oy in the Mason — Birmingham. Second "Edition. With ' 
rg a HANDY MAP OF THE MOON 
q ' 


+ These we volumes are based on the well-known Manual of the late 
Prof. Fownes, and form the Thirteenth Edition of that work. 








AE ia zs ‘ Reproduced by the Platinotype Process from a large Drawing by T. R. 
London: J. & A. CHURCHILL, 11 New Burlington Street. { MeLLor, Esq. It is mounted on card 15 X 13 inches, and has every pro- 
; minent feature of the Moon’s surface accurately delineated, and an explana- 
Now Ready, 8vo, 6s. tory letterpress is pasted at the back of the card. 


ELEMENTARY PRACTICAL BIOLOGY INVALUABLE TO ASTRONOMERS. 


—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), ‘ ‘ 
Lecturer on Comparative Anatomy at St. Bartholomew's Hospital. Price 35. 6d. Post Free 3. 8d. 





London: J. & A. CHURCHILL, 11 New Burlington Street. 


HORNE, THORNTHWAITE, & WOOD, 


Just Published, post free for Two Stamps. OPTICIANS TO THE UE 
EN 
NATURAL HISTORY and SCIENTIFIC 6 STRAN Ay Ww. 
BOOK CIRCULAR, No. 80. Containing valuable and important 4! ’ .C., 
Works in Astronomy, ont and Historical—Comets, Meteors— AND 
Moon—Sun—Star Catalogues—Mathematics—Geodesy—Navigation— 
E. G. WOOD 


Instruments. 


WILLIAM WESLEY & SON, 28 Essex Street, Strand, London. 74 CHEAPSIDE E.C 
’ UU. 











NEW FORM OF HELIOSTAT Catalogue of Astronomical Telescopes, &c., Post Free. 


With specially strong and steady Clock-movement, 4 inches aperture. 
Price from £10 tos. od. to £20. 


mpg Seas) STANLEY | 
FoR THE OBSERVATORY OR LABORATORY, S) T Leal N a E ¥: < 


For SOLAR, STELLAR, nema RAINBAND, OR CHEMICAL | Mathematical Instrument Manufacturer to H.M. Government, Council o! 
ESEARCHES. India, Science and Art Department, Admiralty, &c. : 
Of every Size and Description. | Mathematical, Drawing, and Surveying Instruments 
With prisms, either ordinary, simple and compound, with automatic adjust- | 4 ot Every Description, . 
ment to minimum deviation, or direct vision; or with gratings, flat or | Of the Highest Quality and Finish, at the most Moderate Prices. 
concave. All of the highest efficiency and workmanship. liiustrated Price List Post Free. 
~ace ye nEeeNia | _W.F. S. obtained the only Medal in the Great Exhibition of 1862 {0r 
ADAM HILGER, } ey of ge oy soon of ee se em emg a se 
+. . OLD Mxpat in the International Inventions Exhibition 188 for Ma! 
Astronomical and Optical Instrument Maker, matical Work. Silver Medal, Architects’ Exhibition, 1886. 


204 STANHOPE STREET, HampsTEAD Roap, N.W. | Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS -TO “NATURB.” 


eS ee ee ee se a 

ee 2 es hee oe ee 

Quarterly . . ae % 
To the United States, the Continent, &e. :— 


. Arr e 
Half-yearly ..... 
Quarterly ..... 


To India, China, and Japan :— 


eoADnk® ADOR 


rr ee . 32 
Half-yearly TCre ees Se 
Quarterly... cd 8 


CHARGES FOR ‘ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
h sf a. 


AAAR 


One-Eighth Page, or Quarter Column. . . 
Quarter Page, or Halfa Column. . 
Half a Page, ora Column. ..... 
Whole Page . ; 
Money Orders payable to MA CMILLAN & Co. 
OFFICE : 29 BEDFORD STREET, STRAND, W. Cc. 


Diary of Societies, 


LONDON. 


THURSDAY, AprRit 14. 

ATHENAUM Society, at 8. 

FRIDAY, Aprit 15. 

INSTITUTION OF Civit ENGINEERS, at 7.30.—Experiments on Iron and 
Steel, in Tension, Torsion, and Stress: R. F. Hayward and John Platt. 
PARKES Museum, at 8.—General History, Principles, and Methods of 

Hygiene: Dr. Alfred Hill. 
MONDAY, Apriv 18. 
Victoria INSTITUTE, at 8.—Practical Optimism : Canon Saumarez Smith. 
ogee AY, APRIL 109. 
ZooLoGIcaL Society, at 8 3 
Society oF ARTS, at a. South Africa : 
Warren, G.C.M.G. 

InsTITUTION OF CiviL ENGINEERS, at 8.—Water-Supply [from Wells, in 
the London Basin, at Bushey (Herts), in Leicestershire, and at Southamr- 
ton: Messrs. Grover, Fox, Stooke, and Matthews. 

STATISTICAL SOCIETY, at 7.45. 

RovaL INSTITUTION, at 3.—Electricity: Dr. John Hopkinson, F.R.S. 

Parkzs Museum, at 8.—Ventilation, Measurement of Cubic Space, &e. : 
Capt. Douglas Galton, R.E., 2S. 

GresHaAM COLLEGE, at 6. — Microscopic Characters of the Blood: Dr. E. 


Symes Thompson. 
WEDNESDAY, Aprit 2c. 

Rovat METEOROLOGICAL Society, at 7.—The Storm and Low Barometer 
of December 8 and 9, 1886: Charles Harding.—Report of the Wind Force 
Committee: G. Chatterton.—A New Form of Velocity Anemometer: 
W. H. Dines.—Description of Two Maximum Pressure Registering 
Anemometers : G. M. Whipple. 

Society oF ARTS, at 8.—Electric Locomotion: A. Reckenzaun. 

GresHAM COLLEGE, at 6.—The Chemistry of the Blood: Dr. 
Thompson. 





Major-General Sir Charles 


E. Symes 


THURSDAY, Aprit 21. 
Roya. Society, at 4.30. 
LinNnEAN Society, at 8.—Nature and Causes of Variation in Plants and 
Animals: P. Geddes. 
Royat INsTITUTION, at 3.—The Chemistry of the Organic World: Prof. 
Dewar, F.R.S. 
GresHam COLLEGE, at 6.—The Blood in Health and Disease: Dr. E. 


Symes Thompson. 
FRIDAY, Aprit 22 

Rovat InstiruTion, at _9.—The Work of the Imperial Institute : 
Frederick Abel, C.B., 

Parkes Museum, at 8. —_Water- Supply, Drinking-Water, 
Water: Dr. Louis Parker. 

GresHam COLLEGE, at 6.—The Blood in Relation to the Treatment of 
Disease: Dr. E. Symes Thompson. 

SATURDAY, Aprit 23. 

Puysicat Society, at 3.—On Delicate Calorimetrical Thermometers ; and 
On the Expansion of bey gy under Pressure : Prof. Pickering. 
—Note on Magnetisation : R. H. M. Bosanquet.—On a Thermo-dynamical 
Relation: Prof. W. Ramsay and Dr. Sydney Young. 

‘he New Zealand Alps: 


Sir 


Pollution of 


Dr. R. von Lenden- 


AN 


Roya InsTITUTION, at 3.— 


feld. 
| INFALLIBLE 
HOLLOWAYS OINTMENT sszvenes 

For BAD LEGS, BAD BREASIS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTI\E 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE Lists ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


Bxcellent @Geunee of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Tyype-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Auto-Circulars resemb? 


Very fluid ink, used with ordinary pen and paper. 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 





HOW & CO.’S 
Geological Transparencies for the Lantern 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8:3. 6d. 

MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, en Lavas, Ashes, Gneiss, Schists, Lims- 
stones, &c., price 1s. 6d. eac 

JAMES HOW & co. » 73 FARRINGDON STREET, LONDON. 





VAN 
HOUTEN’S 
pure soluble COCO A 


is the best and really the cheapest in 
the end. 





The British Medical Journal says:—“‘‘Van Hovten’s Cocoa”’ 
is admirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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MESSRS. MACMILLAN & GO.’S SCIENTIFIC WORKS. 


NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., 
turer on Physics in the School of Medici ine, Edinburgh. With IIlustra- 
tions. Second Edition. Revised and Enlarged. Medium 8vo. 215. 
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fessor of Mathematics in the University of Cambridge. First Course. 
On THE Nature oF Licut.—Second Course. On LIGHT AS A 
MEANs OF INVESTIGATION. Crown 8vo. 2s. 6d. each. 

THIRD COURSE. On THe Benericiat Errects or Licurt. 
2 [ln the press. 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, ” Manc hester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER 
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The Kinematics of Machinery. Outlines ot 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 

| The Mechanics of Machinery. By A. B. 
W. KENNEDY, M Inst.C.E., Professor of Engineering 
Mechanical Technology in University College, London. With 
numerous Illustrations. Crown 8vo. 12s. 6d. 

| Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.1 
Globe 8vo. 2s. 6d. : ; 

Chemical Arithmetic. With 1200 Examples. 
By the same Author. Second Edition. Globe 8vo. 4s. 6d.. 


ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 


Professor U.S. Naval Observatory. With 112 Sinetwetions and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. : 
Popular Astronomy. By Sir G. B. Airy, 
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Fcap. 8vo. 4s. 6d. r 

Astronomy, Elementary Lessons in. By 
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Inorganic and Organic Chemistry. A Com. 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
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With numerous Illustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. IJ. Part I.—Metals 
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FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
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ELEMENTARY PRACTICAL PHYSIOLOGY, A 
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&c., and J. N. LANGLEY, M.A., F.R.S., Fellow ‘of Trini:y College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. od. 


PRIMER OF PHYSIOLOGY. By MicHaeL 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
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PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Fceap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 

of Human and Comparative Anatomy in the University of Frieburg-in- 

Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and ‘Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. II. ars. 


PRACTICAL EMBRYOLOGY. By Prof. MicHakEt 
FOSTER, MA., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Third Edition, revised and enlarged. Edited by ApAM SEDGWICK, 
M.A., and WALTER Hearse. W:th Illustrations. Crown 8vo. ros. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 
By Profes or CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, 
Fcap. 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 28s. (Vode. LI. in the press. 


COURSE OF PRACTICAL INSTRUCTION 
IN ELE eed BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised Crown 8vo. 6s. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF ‘igs MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Roy: al School of Mines. 
by Tuomas Henry Huxtey, F.R.S. Royal 4to. 14s. 


F.R.S, With numerous Illustrations. 


A COURSE OF INSTRUCTION IN ZOOTOMY | 


(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. 
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Illustrations. Crown 8vo. 
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THE FERTILISATION OF FLOWERS. By Pro- , 


Sever HERMANN MULLER. Translated and Edited by D’ARCY 

W. THOMPSON, B.A., Professor of Biology in University College, 
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numerous Illustrations. 


STRUCTURAL BOTANY, OR ORGANO- 
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of Botanical Terms. By Professor ASA GRAY, LLD 8vo. 10s. 6d. 


Medium 8vo. ats. 
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PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. 0. BOWER, M.A, F.L.S., Professor of 
Botany in the BR ag J of Glasgow, and SYDNEY H. VINES, 
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LESSONS IN ELEMENTARY BOTANY. By 
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sy Sir J. D. Hooker, 
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D.C.L. Third Edition, revised. Globe 8vo. 10S. 6d. 
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A DICTIONARY OF ECONOMIC PLANTS. 
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DOMESTIC BOTANY: An Exposition of the 
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A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 128. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
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numerous IIlustrations. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
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Illustrations. Medium 8 
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An Introduction to the Study 
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With Illustra- 
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THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


PROFESSORSHIP OF PHYSIOLOGY. 


The Council invite Applications, on or before June 30 next, for the above 
Appointment, the duties of which will commence on Octéber 1, 1887. 

Particulars of the Stipend and Conditions will be sent on application to the 
undersigned, to whom all Applications for the Appointment should be sent. 

By a Resolution of the Council, Candidates are especially requested to 


abstain from canvassing. 
GEO. H. MORLEY, Secretary. 


PRELIMINARY SCIENTIFIC EXAMINATION. 
UNIVERSITY OF LONDON. 


A Special Course of Lectures and Practical Work (four afternoons a 
week) ‘‘On Biology (Animal Portion),’’ under the Direction of Prof. RAY 
LANKESTER, will be given at University College, London, during the 
Summer Session, adapted to the requirements of Candidates for the above 
Examination. To commence MAY 5s. 

A Course of lectures will also be given by Dr. R. VON LENDENFELD, 
Assistant in the Zoological Laboratory of University College, on ‘‘ Parasitic 
Worms,” commencing on the same day, and adapted to the requirements of 
Students of Medicine and Zoology. 

For further particulars, apply to the SecreTary, University College, 
London. 


Prof. HENRICI, F.R.S., will Deliver a 


Course of Eight Lectures ‘‘On the Method of Least Squares, with 
Applications to Physical and Chemical Problems,’”” on Mondays from 
5 to 6 p.m., commencing on MONDAY, MAY 22, at the Central 
Institution of the City and Guilds of London Institute. A Previous 
Knowledge of the Differential Calculus will not be necessary. Fee for 
the Course, Ten Shillings. For Syllabus, apply at Central Institution, 
Exhibition Road, S.W. 








PHILIP MAGNUS, Director and Secretary. 


LIVERPOOL SCHOOL BOARD. 


The Liverpool School Board will shortly require an ASSISTANT 
SCIENCE DEMONSTRATOR in connexion with the Instruction in 
Mechanics and Domestic Economy (New Code, Fourth Schedule) given in 
their Schools. 

One with some experience in teaching large Classes in Elementary Schools 
and some practical knowledge of Elementary Physics and Chemistry, will 
be preferred. 

Salary, £100 the first year, rising in four years to £120, with an extra 
annual payment of from £3 to 411 if applicant holds Science and Art 
Certificates and University distinctiors. 

Applicaticns, stating age, qualifications, and experience, and inclosing 
Copies of Testimonials, to be sent not later than April 26, addressed to 


EDWARD M. HANCE, Clerk to the Board. 


Municipal Offices, April 7, 1887. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May 2. 
entering in the summer are eligible to compete for the dence 
ships of 125 Guineas and £60, awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. A Register of Approved Lodgings and of Private 
Families receiving Students to reside is kept in the Secretary’s Office. 

Prospectus and all particulars can be obtained from the Medical Secretary, 


Mr. G. RENDLE. 
W. M. ORD, Dean. 








Students 
Scholar- 





LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on MONDAY, May 2. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Intending Students are advised that, under the new regulations of the 
Examining Board in England, it is exceedingly advantageous to enter for 
the Summer Session. Students now entering are also eligible for the 
Entrance Scholarships in September. 

The Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, or 
roo guineas in three instalments. ‘The Resident and other Hospital Appoint- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eas‘ern, and East London iRailways have stations within a minute’s 
walk of the Hospital and College. 

For Prospectus and particulars apply to 

MUNRO SCOTT, Warden, 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Melicerta conifera, with descrip. 
tion. He also sentout Floscularia ornata, Stephanoceros Eichhornii, Cor. 
dylophora lacustris, Salmon Fry, Frog Tadpoles, Lophopus crysta 
Glass Larva, Ephemera Larva, Volvox globator; also Hydra, Amceba, 
Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. 

Weekly Announcements will be made inthis place of Organisms T, B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 3: 
or Twelve Tubes for 105. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


GUY’S HOSPITAL MEDICAL SCHOOL, 


The SUMMER SESSION commences on MONDAY, May 2. 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and other Examining Boards. 

ApPpoINTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students according to merit and without payment. There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIPS.—Open Scholarship of 125 guineas, in Classics 
Mathematics, and Modern Languages. Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Students entering in May are eligible for the Open Scholarships competed 
for in September. 

Seventeen Scholarships, Prizes, and Medals varying from £50 to £10 each 
are open for competition to all the Students. 

The Hospital is in close proximity to the Metropolitan, District, South. 
Eastern, Brighton, Chatham, North London, and Great Eastern Railway 
systems. 

For Prospectus apply to the Dean, Dr. F. Taytor, Guy’s Hospital, 
London, S.E. 

March 1887. 


GUY’S HOSPITAL MEDICAL SCHOOL, 


UNIVERSITY OF LONDON, PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 
Instruetion is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is ro Guineas. The Class is not confined to Students 


of the Hospital. ; 
For further particulars, apply to the Dean, Guy’s Hospital, Southwark, 
E 








| — 
ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL. 
HYDE PARK CORNER, S.W. 

The SUMMER SESSION will commence on MONDAY, May 2. 

The Fees for Perpetual Students are £125 on entrance, or £130 paid by 
instalments extending over three years. : 

£10 ros. will be deducted from these Fees in the case of Students who, 
under the conjoint scheme, do not require instruction in Chemistry and 


Materia Medica. : ; 
Second- and third-year Students are received upon payment of £90 and £65 





respectively. s 
| omen Clerkships, and all the House Appointments are awarded 
without extra Fees, and the latter on result of competition. ‘ 
The William Brown £100 Exhibition, tenable for two years, and the £40 
Exhibition, tenable for three years, are open to all Perpetual Students. __ 
The following Entrance Scholarships are offered for competition in 
OCTOBER, and Students entering in the Summer Session are eligible to 
compete for them. : 
(1) A Scholarship, value £125, for the Sons of Medical Men who have 
entered the School during the current year. : 
(2) Two Scholarships, value £50 each, open to all Students commencing 
their Studies in May or October. Sudjects, Latin, French, or German 
and Elementary Physics. r 
(3) A Scholarship, value £90, open to all Students who have entered the 
School during the current year, having passed the Cambridge 1st M.B. 
since the previous October. Subjects, Practical Chemistry and Elementary 
Biology, Physiology, and Anatomy. d 
(4) A Scholarship, value £65, open to all Students who have entered the 
School during the current year having been previously signed up for, or 
passed the Oxford rst M.B. or Cambridge 2nd M.B. Swdyects, Anatomy 
and Physiology. ats ; 
Other Prizes of the value of £150 are offered for competition Annually. 
The Appointments of Obstetric Assistant, with a Salary of £100 a year 
and Board and Lodging ; Curator, £50; Medical and Surgical oy em 
£50 each, are awarded yearly upon the recommendation of the Medica 
School Committee. 4 wee 
The New Physiological Laboratories are now Jinished, and have 
placed under the superintendence of Dr. Delépine. sails 
Prospectuses and fuller details may be obtained by application to 


WILLIAM WADHAM, M.D., Deas. 
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Sale by Auction. 


Monday Next, Sale No. 7403. 
NATURAL HISTORY SPECIMENS. 
MR. J.C. STEVENS will Sell by Auction 





at his Great Rooms, 38 King Street, Covent Garden, on MONDAY | 


NEXT, April 25, at half-past 12 precisely, a Collection of Minerals and 
Fossils, including many beautiful cut and polished Specimens, a portion 
of the Collection of Birds’ Eggs formed by Capt. Barton, of Bideford ; 
British and Exotic Lepidoptera, Bird and Animal Skins, and other 
Natural History Specimens, Curiosities, Cabinets, &c. 
On view the Saturday prior-from 10 till 4, and Morning of Sale, 
and Catalogues had. 


- EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 








The object of the School is to afford a Sound Education, which will fit | 


boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
p ser Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. o injurious crammingencouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the Pri.crpav. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers, A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the Principat. 








BERKHAMPSTED SCHOOL, HERTS. | 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 

LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
| TINE, OPALS, &c., &c. 
| RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
| TIONS FOR STUDENTS AND PROSPECTORS. 
| VERY FINE POLISHED SECTIONS OF AMMONITES AND 

NAUTILI. 

NEw SERIES OF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 


| PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


“BROWN CEMENT.’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. 

_ Purchasers should see that they are not deceived by fraudulent imita- 
tions 

Price rs. per bottle, with full instructions for use, from most Opticians. 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. (se3 


HOUSEHOLD NECESSITIES ! ! ! 


| MINERALOGY AND GEOLOGY. 
| 
































8vo, Price 21s. 
THE SCIENCE OF THOUGRT. 
By F. MAX MULLER, K.M., 


Foreign Member of the Institute of France. 


Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. | 


Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box. 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 











SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Ge plogical Collection especiallyadapted forTeaching assuppliedto Science 
; and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arrivingfrom all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onapplication to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 





BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &.—C. HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parchments purchased. 


Contents : 
| CHAP. ; CHAP. 
I. The Constituent Elements of VI. On the Origin of Concepts 
Thought. and Roots. 
| I. Th yught and Language. VII. The Roots of Sanskrit. 
| III. On Kant’s Philosophy. VIII. Formation of Words. 
} IV. Language, the Barrer between 1X. Propositions and Syllogisms. 
| Man and Beast. xX i 
V. The Constituent Elements of 
Language. 


Conclusion. 
APPENDIX. 
I'he Fundamental Concepts expressed 
by Sanskrit Roots. 


London: LONGMANS, GREEN, & CO. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLor, Esq. It is mounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 





INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 35. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, WO, 
AND 
E. G. WOOD, 
74 CHEAPSIDE, E.C. 








Catalogue of Astronomical Telescopes, &c., Post Free. 
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WESLEY COLLEGE, SHEFFIELD 
(AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 
Governor and Chaplain ... a “ ee Rev. W. H. DALLINGER, LL.D., F.R.S., &c. 
Head Master ses sas H. M. SHERA, Esq., M.A., LL.D. 
Assisted by eight “University and twelve Assistant Masters and Professors. 
Thorough Training in Classics, Mathematics, Chemistry, Modern Languages, &c., &c. Biology, including Animal Types, 
Anatomy, Physiology, and Botany, by Dr. DALLINGER. A Junior School in admirable proficiency. For Prospectuses, apply to the 
Governor or Head Master. The next Term will commence on TUESDAY, April 26. 








Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





SECOND EDITION, NEARLY READY. | This Day is Published, 8vo, Sewed, 6d. 
A LIST OF BRITISH BIRDS. _ Revised 


to April 1887 by HOWARD SAUNDERS, F.L.S., &c., Editor of 


HISTORY OF ASTRONOMY DURING | oe ae ne IV. of the Fourth Edition of Yarreil’s “ History of 
THE NINETEENTH CENTURY. For Labelling Specime ns, or for Reference ; the various Species, whether 


| those breeding in the British Islands, occasional visitors, or of doubtful 
By A. M. CLERKE. history, being distinctively printed. 


. 3 < JACKSON (S essors MR. VAN V RST), 
Second and Enlarged Edition. [| ee eee eee 


Nearly Ready, in 1 vol. Post 8vo. 





“It is one of the most important contributions to the general literature of 


astronomy which has been written this century.”—J. Norman Lockyer cn | HARMONIES OF TONES 
the First ition. | 
Edinburgh : ADAM & CHARLES BLACK. AND COLOURS, 
— $$$ DEVELOPED BY EVOLUTION. 
NEW LANTERN MICROSCOPE By F. J. HUGHES. 


O» 3ED } 
ms a ee by a ged With Supplement. Illustrated with Coloured Diagrams. 
(Wright and Newton's Patent.) | Imperial 8vo, Cloth, price 21s. 


SILVER MEDAL, | The Supplement can be had in Paper Covers, price 2s. 6d. 
(INVENTIONS EXHIBITION, 1885. MARCUS WARD & CO., Lrp., London, Belfast, and New York. 





Just Published, Demy 8vo, price 18s. 


THE GEOLOGY OF ENGLAND AND 
WALES. By HORACE B. WOODWARD, F.G.S., of the Geologi 
cal Survey of England. Second Edition, thoroughly Revised and gush 
Enlarged, with entirely new Geological Map (size 22 x 27 inches) and 
numerous I]lustrations. 

GEORGE PHILIP & SON, 32 Fleet Street, London ; 
Liverpool: C axton » Buildings. 








Crown &vo, 8s. 6d. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a N OT ES 0 F A N ATU RA [| ST 


Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


caspplicaticn- = NEWTON & CO, SOUTH AMERICA. 


OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PuysicaL APPARATUS 
For Cotiecss, Institutions, &c. Spectat OpTicAL APPARATUS FOR BY 
Povariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 


Full Illustrated Catalogues 6 Stamps. JOHN BALL, F.R.S. 
3 FLEET STREET, LONDON. London: KEGAN PAUL, TRENCH, & CO. 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 


Public to his large Series of & <a P is 
tical Instrument Manufacturer to H. overnment, Council o 
F MINERALS AND STONE IMPLEMENTS, ee “hell dia, Science and Art Department, Admiralty, &c. 
from which single specimens can be selected. Mathematical, Drawing, and Surveying Instruments 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. ot Every Description, 
N.B.—These Collections obtained the Prise Medal, 1862. Of the Highest Quality and Finish, at the most Moderate Prices. 
Lliustrated Price List Post Free. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. w. F. S. obtained the only Medal ‘‘“ the Great Exhibition of site & 
- Excellence of Construction ° athematical Instruments, an 
BRYCE WRIGHT, Gotp Mezpat in the International Inventions Exhibition 188: for Mathe- 
Mineralogist and Expert in Frecious Stones, matical Work. Silver Medal, Architects’ Exhibition, 1886. 


204 REGENT STREET, LONDON, W. Address:—GREAT TURNSTILE HOLBORN, LONDON, W.C 


IN 
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SUBSCRIPTIONS TO 


$s. 
OT Pe ee Ee ee ee 
0 lel kl ce ed dake 
Quarterly . . os 
To the United States, the Continent, &e. :— i 


“NATURE.” 


s. 
<r ae a + 30 
Half-yearly . .. 2 sees ie a Oe 
Quarterly ...... ae - 8 

To India, China, and Japan :— — 


oanank aanok 


s. 
ee eee oe ae eee ae es 
ee 8S ee eS one ae 
Quarterly... 8 


CHARGES FOR ‘ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
£ s. 


DAK 


.o 18 
115 
-3 2 


One-Eighth Page, or Quarter Column. 
Quarter Page, or Halfa Column. . 
Half a Page, oraColunn...... 
Whole Page. . . 
Money Orders payable to MA CMILLA N& 
OFFICE : 29 Bet BEDFORD STREET, STRAND, wr. Cc. 


Diary of Socicties, 


LONDON. 


THURSDAY, Apri 21. 

Royat Society, at 4.30.—On Phosphonium Chloride: S. Skinner.—On 
the Principal Electric “Time-constant of a Circular Disk: Prof. H. Lamb, 
F.R.S.—On Meiolania platyceps, Ow.: Sir R. Owen, F.R.S. —Some 
Sointere of Dynamical Principles to Physical Phenomena, Part II. 
Prof. J. J. Thomson, F.R.S.—Conduction of Heat in Liquids: C. Chree. 

LiInNEAN Society, at 8.—Nature and Causes of Variation in Plants and 
Animals: P. Geddes. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows. —The Atomic 
Weight of Gold: Prof, T. E. Thorpe, F.R.S., and A. P. Laurie.—The 
Atomic Weight of Silicon : Prof. T. E. Thorpe and J. W. Young.—Note 
on Substitution in the Benzene Series: Dr. H. F. ry —A Contribu- 
tion to the Study of Well Waters : R. Warington, F.R.S. 

Roya. INSTITUTION, at 3.—The Chemistry of the Organic World: Prof. 
Dewar, F.R.S. 

Parkes Museum, at 5.—Dust and Ashes, How to deal with them: Alfred 
Fryer. 

Gasinaes CoLLEGE, at 6.—The Blood in Health and Disease: Dr. E. 


Symes Thompson. 
FRIDAY, Apri 22. 

Rovat fnsueretaen, at 9.—The Work of the Imperial Institute : 
Frederick Abel, C.B., F. 

Parkes Museum, at  8.—Water- Supply, Drinking-Water, 
Water: Dr. Louis Parker. 

GresHaAM COLLEGE, at 6.—The Blood in Relation to the Treatment of 
Disease: Dr. E. Symes a. 

SATURDAY, Aprit 23. 

Puysicat Society, at 3.—On Delicate Calorimetrical Thermometers ; and 
On the Expansion of Thermometer-Bulbs under Pressure : Prof. Pickering. 
—Note on Magnetisation : R. H. M. Bosanquet.—On a Thermo-dynamical 
Relation: Prof. W. Ramsay and Dr. Sydney Young. 

aoe. INSTITUTION, at 3.—The New Zealand Alps: 
eld. 


MONDAY, Apri 25. 

Roya. GEOGRAPHICAL SOCIETY, at 8. 30. 

TUESDAY, Aprit 26. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of Aborigines from 
North Queensland : R. A. Cunningham.—On the Ethnological Bearings 
of the Stone Spinning-top of New Guinea : C. H. Read. —Extracts from 
Notes on Natives of the Solomon Islands : Lieut. F. Elton, R.N. 

Society oF Arts, at 8.—Ornamental Glass: J. Hungerford Pollen. 

INSTITUTION OF CiviL ENGINEERS, at 8.—Water-Supply from Wells. 
(Discussion. ) 

Rovat INsTITUTION, at 3.—Electricity : Dr. John Hopkinson, F.R.S. 

Parkes Museum, at 8.—Drainage, Construction: Prof. H. Robinson. 

WED! VESDAY, APRIL 27. 

GEOLOGICAL ity at 8.—On the London Clay and Bagshot Beds of 
Aldershot : G. Lyons, R.E. es Note on the Walton 
Common aie: w. = Hudleston, F.R S.—On the Rocks of the Essex 
Drift : Rev. A. W. Row 

THURSDA Y, APRIL 28. 

Roya SocigEty, at 4.30. 

Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—({1) Measur- 
ing the Coefficients of Self and of Mutual Induction ; (2) — Dynamo 
with a very Short Belt: Prof. W. E. Ayrton, F.R.S., and Prof. John. 
Perry, F.R.S. 

Roya "Xf at 3.—The Chemistry of the Organic World: Prof 


Dewar, F.R. 
FRIDAY, Aprit 29. 
Society or Arts, at 8.—Village Communities in India : F. Hewitt. 


INSTITUTION or Civit ENGINEERS, at 7.30.—Flour Mills and their Ma- 
Hele Sha 
Roya. ay taney Naa 3.—The Australian rt = and the Origin of the 


pre” 





Sir 


Pollution of 


Dr. R. von Lenden- 


chinery: A. Chatterton. 
Roya. NSTITUTION, at 9.—The Rolling Contact of Bodies: Prof. H. S. 
PARKES Mosnun, at 8.—Sanitary Appliances: Prof. W. H. Corfield. 
SATURDAY, Aprit 
Australian Fauna . von Lendenfeld. 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 








TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three 0 cpeoane. 





Excellent Copies of the actual, ‘metural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72 London Wall, London,and 52 Princess Street, Manchester. 


HOW & CO.’S 


Geological Transparencies for the Lantern 
Descriptive Catalogue on Application. 


WALKER’S alee GRAVITY BALANCE FOR ROCKS 
ND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 83. 6d 
MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each. 


JAMES HOW & CO., 73 Farrincpon Street, Lonpon. 


VAN 
HOUTEN’S 
pure soluble COCO A 


is the best and really the cheapest in 
the end. 


Auto-Circulars resemb] 











The British Medical Journal says:—“'Van Hovutern’s Cocoa’”’ 
is admirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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MAKERS * , 








HARVEY & PEAFK,, 


[By Appointment te the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 








NEW FORM OF HELIOSTAT | 


With specially strong and steady Clock-movement, 4 inches aperture. 
Price from £10 tos. od. to £20. 
SPECTROSCOPES 
FOR THE OBSERVATORY OR LABORATORY, 

For SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMICAL 
RESEARCHES. 

Of every Size and Description. 

With prisms, either ordinary, simple and compound, with automatic adjust- 
ment to minimum deviation, or direct vision; or with gratings, flat or 

concave. All of the highest efficiency and workmanship. 


ADAM HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HampsTEaD Roap, N.W. 


ROCKS, MINERALS, FOSSILS. 
EF. HoH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 
180 BROMPTON ROAD, LONDON, S.W. 


On View :—A fine series of British and Continental Cretaceous and Jurassic 
Cephalopoda, including many Ammonites of great rarity; Ammonites from 
the Hallstadt Trias ; and Ceratites and Encrinites from the Muschelkalk ; 
also a selection of Archaic and Transition Greek Pottery from Rhodes, 
Romano-Punic from Utica, and Romano-British and Celtic from London and 
New Forest and Ireland. 

THIS 


HOLLOWAYS PILLS == 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

















Original Articles by well-known naturalists in every branch of zoology ; | 


habits of animals ; arrival and departure of migratory birds; occu { 
wwe birds ; ee and - + of British p+ Aenea ee Pe 
are marine fish ; local aquaria; British reptiles; Briti . 
— mollusca, } pa remarks on the haunts eS cage ond sper 
other matters of general interest to those who delight in natural histo’ 

Reports of the Linnean, Zoological, and Entomologkal Societies. Reviews 
of natural history books. | Occasional translations from toreign soologica) 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts. ‘ 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
X. Jahrgang. 
Gegriindet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SCHUMANN, 
Privatdocent an der Universitat Tiibingen. 








Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 


Tibingen : LAUPP. 
%& London and Edinburgh : WILLIAMS &”NORGATE. 


and habits of the species; and | 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON 


With the Assistance of 
FREDERICK Bonp, F.Z.S. RIcHARD SouTH. 
Epwarp A. Fitcn, F.L.S. J. Jenner Wer, F.L.S 
F. BucHanan Wuite, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
S:ience; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

WooncutT ILLustraTions and occasional L1rnoGRAPHED and CrrRomo- 
LITHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO.. Stationers’ Hall Court. 
THE ‘* HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at ahy time ; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN M.R, 

Hamburg, Alexander Street, 8. 


| THE ENTOMOLOGIST’S MONTHLY 
| MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, W. W. Fowrer, M.A., 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on ail aoe connected with Entomology, and especially on the Insects of 
the British Isles. ay 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. B 

Vols. I. toVI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
rt Paternoster Row. 
N.B.—Communications, &¢., should be sent to the Editors at theabove 


address. 
NORTH BRITISH AGRICULTURIST; 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. a 
The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Icish Markets of the week. 
Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farmsto be Let and Estates 


for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 








The volumes cou- 





| TURIST a first-class medium for reaching that Class. 


Price 3¢. By post 3$¢. Annual Subscription, payable in advance, 145. 
Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, Ee. Money Orders payable to C. and R. ANDERSON. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by James Britten, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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MACMILLAN & GO.’S SGIENTIFIG WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 

TEXT-BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Fifth Thousand. Revisedand Enlarged. 8vo. 28s. 

a a 

CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 108. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythe same Author. With numerous Illustrations. 
Fcap. 8vo. 4s.6d. (Questions, rs. 6d.) 

PRIMER OF PHYSICAL GEOGRAPHY. By 

With numerous Illustrations. New Edition. With 


the same Author. 
Science Primers. 


Questions. 18mo. 1s. [ 
OUTLINES OF FIELD GEOLOGY. By the 
With numerous Illustrations. Crown 8vo. 3s. 6d. 


same Author. 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition. 18mo. 

- [Science Primers. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
’Ecole des Mines, Paris ; Author of ‘‘ A Manual of Metallurgy,’”’ “‘ The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 
CLASS-BOOK OF GEOGRAPHY. 


CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap. 8vo. 3s. 


A SHORT GEOGRAPHY OF THE BRITISH 


ISLANDS, By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 


A PRIMER OF GEOGRAPHY. ” By Str GEORGE 
GROVE, D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 
ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


wi HISTORY. 


Is. 


By C. B. 


SHORT HISTORY OF THE _ ENGLISH , 


PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
pee amine Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
123rd ‘Thousand. 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.’”” By C. W.A. TAIT, 
M.A., Assistant Master, Clifton College. Crown8vo. 3s. 6d. 


GENERAL SKETCH OF EUROPEAN HIs- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 


| 


, 


revised and enlarged, with Chronological Table, Maps, and Index. | 


18mo. 35. 6d. 


HISTORY OF ENGLAND. By EpitH Tuomp- 


SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 


A HISTORY OF ENGLAND FOR BEGINNERS. 


By ARABELLA BUCKLEY, Author of “ 
Science.’” With Maps. Globe 8vo. 
OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools. By ANNA BUCKLAND. 1:8mo. 1s. 
THE VICTORIAN HALF-CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 


“Cameos from English History,”’ ‘‘ A History of France,” &c. With a 
new Portrait of the Queen. Crown 8vo, paper, rs. ; cloth; 1s. 


POLITICAL -ECONOMY. 


THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, 


(Next week. 


A Short History of Natural | 


M.A., LL.D., Knightbridge Pro- | 


fessor of Moral Philosophy in the University of Cambridge, &c., Author | 


of ‘* The Methods of Ethics.” 8vo. 16s, 


POLITICAL ECONOMY—continued. 


A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on *‘ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 125. 

POLITICAL ECONOMY. By Francis A. WALKER, 

M.A., Ph.D,, Author of *‘ Money,”’ ‘‘ Money in its Relation to Trade,” 

&c. 8vo. ros. 6d. 

BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
‘“Money,”’ ‘‘ Money in its Relation to Trade,” &e. Crown 8vo. 6s. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By 

ala New Edition. With Questions, &c. Feap. 8vo 
2s. 6d. 

THE ECONOMICS OF INDUSTRY. By Pro- 
fessor A. MARSHALL and MARY P. MARSHALL. Feap. Evo. 


2s. 6d. 
By W 


A 


PRIMER OF POLITICAL ECONOMY. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 181 


1S. [Science Primers. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A, LL.D., &c. Third Edition. 
8vo, 14s. A Supplement to the Second Edition, containing all the 
important Additions and Alterations in the Third Edition. Demy 5vo. 
6s 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., &c. Crown8vo. 35. 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 


STUDIES IN DEDUCTIVE LOGIC. By the late 
Ww. ome gg 4 JEVONS, LL.D., M.A., F.R.S. Second Edition 
Crown 8vo. 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL.D., M.A., F.R.S. 
New Edition. With numerous Illustrations. Feap. 8vo. 3s. 6d. 


TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc, (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Second Edition. Globe8vo. 4s. 6d. 


PRIMER OF LOGIC. By W. STANLEY JEvons, 
LL.D., M.A., F.R.S. New Edition. 18mo. rs. 
[Science Primers. 
CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max Mitier. With an Historical 
Introduction by Lupwic Norrft. Two vols. Demy 8vo._ 16s. each. 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic NorrE; &c. 
Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the ‘ Critique of Pure Reason,”’ the 
Times says :—‘‘ Through this translation Kant’s work has for the first time 
become international—the common property of the whole world.” 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Letfaden fiir die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 
Feap. 8vo. 35: 6d. 

FIELD AND GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi. By WORTHINGTON G. 
SMITH, F.L.S. Feap. 8vo. 45. 6d. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


AW ARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 








30TANICAL AND DIATOMACE. ‘ 
s d, . s. . 

ro Examples of Pollens, mounted separately on one Slide, allnamed 8 6 | Group of Diatoms from Oamaru (new) 1 6 ; 

Sieve Tubes in Vegetable Marrow ... 1 o | Group of Diatoms from St. Peter (new) ... 1 6 § 

Stems of Exogen, Endogen, and Acrogen, mounted separately on one Group of Diatoms from Simbirsk (new) - ... r 6 % 

Slide, with Names.. a 2 6 | Group of Diatoms from Holland’s Cliff (new) t 6 F 
Pinus sylvestris, one, tw °, and three years’ grow th, ‘double-stained Actinoptychus stella (selected specimen) ... 20 
Sections, mounted separately on one Slide ons ons «+» 2 6 | Aulacodiscus Grunowii (selected specimen, very rare) 5 0 
Hymenium and Gills of Edible Mushroom 1 o | Triceratium archangelskisnum ove 1 6 
Yeast Plant ( orula cerevisiz) 1 o | Triceratium nobile (selected specimen) 1 6 
Antheridia and Globules of Chara fragilis... ro Triceratium Weisii (selected specimen) t 6 

Chlorophyll in Metzgeria furcata... 1 0 | 150 Various Diatoms on one Slide ... 5 0 # 
Starch Grains in situ in Potato, stained one ous in «+» t © | Type Slide of Diatoms from Campeachy Bay, 50 Different Spec cies 8 6 
Anatumy of Leaf, 9 pieces on one Slide ... an 2 6 | Type Slide of 100 Diatoms, with List of Names, in Case - 21 0 


Any of the or le sent in return on receipt of Remittance for Price ‘ 
CLASSIFIED LIST of 40,000 first-class Objects.) ILLUSTRATED CATALOGUE OF MICROSCOPES. 
Either of the above sent post free on application to 
W. WATSON & SONS, opzicrans TO HER MAFESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 
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No Boiler. n —~ C2, Aran Winns S SALFORD It requires no 


No Explosion. Skilled Labour, 


Little Attention, 
‘Small Cost to Work. 


RPERHREN, Son, AND RA YMENT 
(LEJEUNE "AND PERKEYN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 


No Danger. 








No Nuisance. 
















PRACTICAL TAXIDERMY. Collecting,| CHEMICAL. CONCHOLOGY. 
MONTAGUE BROWNE, P23. Price 7 od ated: BY | ELECTRICAL. ENTOMOLOGY. 

ZOOLCGICAL NOTES. (Snakes, Mar-| MEDICAL. GEOLOGY. 
SUPIALS, AND BIRDS. By ARTHUR NICOLS. Price7s.6¢4. | MICROSCOPICAL. ZOOLOGY. 









| 
NATURAL HISTORY SKETCHES | wstrruments AnD SPECIMENS CONNECTED WITH THE 
AMONGST THE CARNIVORA, By ARTHUR NICOLS.| ABOVE AND OTHER SCIENCES CAN RE READILY OB- 
Price ss. | TAINED OR DISPOSED OF BY PRIVATE GENTLEMEN, 
| EASILY, QUICKLY, AND WITHOUT PUBLICITY, THROUGH 

BEES AND BEE-KEEPING. Vol. I.| THE MbbIUM OF 


HONEYBEE. by FR CHESHIRE, F.L.S, Feacs. Pace | “THE BAZAAR, EXCHANGE, AND MART,” 
BRITISH CAGE-BIRDS: their Breeding, PRICE TWOPENCE. 


REARING, and MANAGEMENT in CONFINEMENT. Coloured 
Plates. By R. L. WALLACE. Price ros. 6d. 


GET A COPY AND JUDGE FOR YOURSELF. 


London: L. UPCOTT GILL, 170 Strand, W.C. Sold by all Newsagents and at the Railway Bookstalls. 





Printed by Ricuarp CLay anv Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, ans Pullished ly 
MaAcmILtan ann Co., at the Office, 112 Fourth "Avenue, New York. -Tuverspay, April 21, 13&7 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDSWORTH 
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R. & J. BECK’S | 
NEW MICROSCOPE, 


“THE STAR” {ff 





PRICES, Lad 


Stand, with 1-in. Object- > 
glass and 1 Eye-piece : Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
| COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
: ’ ‘ PORTABILITY OF A POCKET LENS. 
Stand, with I Eye-piece, 4-in. | __**If you carry a small Platyscopic Pocket Lens (which every observer of 
and }-in. Object-glasses, Nature ought to do).””"—GRANT ALLEN in Knowledge. 
Fine Adjustment Iris Dia- The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
h Doubl Mi p mologists, as it focuses about three times as far from the object as the 
phragm, Vouble Mirror, in Coddington Lenses. This allows opaque objects to be examined easily. 
bia a ee am a BOS GS The Platyscopic Lens is made of four degrees of power, magnifying 
ge sd to, 15, 20, and 30 diams. ; the lowest power, having the largest 
Full Descriptive Pamphlet sent on eld, is the best adapted for general use. , ‘ 
Application ts The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 


R. &J. BECK, 68 Cornhill, London, E.C, | sim either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
GOLD MEDAL, Illustrated description sent free. 
International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, W.-C. 


NEW PATTERN OXY-HYDROGEN JET A New Edition is now Ready. 
FOR LIME-LIGHT LANTERN. NEGRETTI & ZAMBRA’S 


ENCYCLOPA-DIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


AND 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 


This jet, designed by Lewis WriGut, Esq., gives a most powerful light, upwards of 
with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep THIRTEEN HUNDRED ENGRAVINGS. 
spiral cut in it, to which Newton’s new check-action is fitted. By this val Cloth, gilt 1 4, Pri 6d 
en the whole lime-surface is used, yet the light never impinges ROM See eee 
twice on the same spot. 
A new “‘cut-off,” devised by ANDREW Prinate, Esq., is also fitted to 
pers jets, by which the light can be turned up or down without altering the N EG R ETTI & ZA M B R A, 
aps. x 2 
— ye tne ke 3 cing Figeny bhai a OPTICIANS so ee ee MAKEks 
rice, st workmanship, 47s. 6d., as ied t N' » Esq., wi > 
writes ?— P, 47 supplied to RINGLE, Esq., who HOLBORN VIADUCT, EC. 
a - write to hey com. of the oat ene of the jet you made i me ; Branches :— 
it gives a grand light, and does not t t jets do. - 
ing the cut-off, every time Iuse it Ilikeit better” 45 CORNHILL, 122 REGENT STREET, LONDON; 
©, without “cut-off” (as supplied to L. Wricut, Esq.), 32s. 6d. and CRYSTAL PALACE, SYDENHAM. 


NEWTON & CO., 3 Fleet Street, London, E.C, Telephone No. 6583. Telegraphic Address: Negretti, London. 


Stand, with 1-in. and }-in. 
Object-glasses ... ‘io 

















2 See See ee 
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CURRICULUM OF THE M.D. DEGREE, 
LONDON. 


Students who have Matriculated and are intending to enter or who have 
already entered at any one of the London Medical Schools for the purely 
Medical Portion of their Studies, can prepare for the P RELIMINARY 
SCIENTIFIC EXAMINATION at University CoJege, under Prof. 
Williamson, LL.D., F.R.S., Prof. Carey Foster, F.R.S., Prof. Oliver, 
F.R.S., and Prof. Lankester, LL.D., F.R.S 

Fee for the complete Course of Stu ly required, including Lectures and 
Laboratory Work, 35 Guineas. 

For particulars apply to the Secretary, University College, Gower 
Street. 





Prof. -HENRICI, Fr R.S., will Deliver a 
Course of Eight Lectures ‘‘On the Method of Least Squares, with 
Applications to Physical and Chemical Problems,”” on Mondays from 
5 to 6 p.m., commencing on MONDAY, MAY 2, at the Central 
Institution of the City and Guilds of London Institute. A Previous 
Knowledge of the Differential Calculus will not be necessary. Fee for 
the Course, Ten — s. For Syllabus, apply at Central Institution, 


Exhibition Road, S.V 
\ PHILIP MAGNUS, 


‘THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


PROFESSORSHIP OF PHYSIOLOGY. 


The Council invite Applications, on or before June 30 next, for the above 
Appointment, the duties of which will commence on October 1, 1887. 
Particulars of the Stipend and Conditions will be sent on application to the 
ae to whom all Applications for the Appointment should be sent. 
y a Resolution of the Council, Candidates are especially requested to 
abstain from canvassing. 


Director and Secretary. 





GEO. H. MORLEY, Secretary. 


ST. GEORGE’ S “HOSPITAL 
MEDICAL SCHOOL. 
HYDE PARK CORNER, S.W. 

The SUMMER SESSION will commence on MONDAY, May 2. 

The Fees for Perpetual Students are £125 on entrance, or £130 paid by 
instalments ange - over three years. 

£10 10s. will be deducted from these Fees in the case of Students who, 
under the conjoint scheme, do not require instruction in Chemistry and 
Materia Medica. 

Second- and third-year Students are received upon payment of £90and £65 
respectively. 

Dresserships, Clerkships, and all the House Appointments are awarded 
without extra Fees, and the latter on result of competition. 

The William Brown £100 Exhibition, tenable for two years, and the £40 
Exhibition, tenable for three years, are open to all Perpetual Students. 

The following Entrance Scholarships are offered for competition in 
OCTOBER, and Students entering in the Summer Session are eligible to 
compete for them. 

(1) A Scholarship, value £125, for the Sons of Medical Men who have 
entered the School during the current year. 

(2) Two Scholarships, value £50 each, , open to all Students commencing 
their Studies in May or October. Swdjects, Latin, French, or German, 
and Elementary Physics 

(3) A Scholarship, value £90, open to all Students who have entered the 
School during the current year, having passed the Cambridge 1st M.B. 
since the previous October. Swdyects, Practical Chemistry and Elementary 
Biology, Physiology, and Anatomy. 

(4) A Scholarship, value £65, open to all Students who have entered the 
School during the current year having been previously signed up for, or 
passed the : ‘xford »* \1.B. or Cambridge 2nd M.B. Suéyects, Anatomy 
and Physiology. 

Other Prizes of i 

The Appointmer 
and Board and I« 
£50 each, are « 
School Committee. 

The New Physiological Laboratories are now finished, and have been 
placed under the superintendence of Dr. Delépine. 

Prospectuses and fuller details may be obtained by application to 


WILLIAM WADHAM, M.D., Dean. 





alue of £150 are offered for competition Annually. 
of Obstetric Assistant, with a Salary of £100 a Year 
ging ; Curator, £50; Medical and Surgical Registrars, 
arded yearly upon the recommendation of the Medical 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Stentor Miilleri, with drawing and 
description. He also sentout the Plasmodium of the Myxomycete Tilma- 
doche (Physarum) nutans, Elvers, Lophopus crystallinus, Cordylophora 
lacustris, Melicerta conifera, Stephanocerus Eichhornii, Volvox globator, 
Desmids ; also Hydra, Ameeba, Vorticella, Crayfish, and other Sp ecimens 
for (Huxley and Martin’s) Biological Laboratory work. 

Weekly Announcements will be made inthis place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for tos. 6d. 


Portfolié of Drawings, Eleven Parts, 1s. each. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


Eo SUMMER SESSION will commence on MONDAY, May 
he New College Buildings are now complete, and afford more than 
double the former accommodation. 

Intending Students are advised that, under the new regulations of the 
Examining Board in England, it is exceedingly advantageous to enter for 
the Summer Session. Students now entering are also eligible for the 
Entrance Scholarships in September. 

The Hospital contains nearly 800 beds, 
in Great Britain 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, or 
100 guineas in three instalments. The Resident and other Hospital Appoint- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London’ Railways have stations within a minute’s 





and is the largest General Hospital 


; walk of the Hospital and College. 


For Prospectus and particulars apply to 


MUNRO SCOTT, Warden, 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May 2. Students 
entering in the summer are eligible to compete for the Science Scholar- 
ships of 125 Guineas and £60, awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. A Register of Approved Lodgings and of Private 
Families receiving Students to reside is kept in the Secretary’s Office. 

Prospectus and all particulars can be obtained from the Medical Secretary 


Mr. G. RENDLE. 
W. M. ORD, Dean. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those ‘sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—F er Prospectus and particulars, apply to the PRINCIPAL. 








MATH MA TICS (London and Suburbs),— 
STU! ENTS ATTENDED DAILY at their Own Homes by a HIGH 
WRANGLER. M.A., F.R.S., on very reasonable terms.—X., 17 
Dorville Road, Ravenscourt Park, W. 


4-CLASS MINERAL SPECIMEN 
About Fifty CABINET SPECIMENS;; one not 
3ritish Muszum.—S., Office of Nature, Bedford 





H] 
COLI! ORS. 
equalk the 
Street n 





AND OBSERVATORY for 
aperture, by Merz, of Munich. Equa- 
of York. Hour Circle, 
63 in in (diameter; Declination Circle, 8 ‘inches. 
Wood feet square, with Dome. Price 4£65.—Address, F.R.A.S., 
care of on and Provincial Bank. Lewisham, S.E. 


TEL! 
SALI 
torial * ting and Driving Clock, by Cooke, 


PP 


efractor, 4% inches 


Observatory of 





AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies. 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PRINCIPAL. 


Fees 
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NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 aman for One 

Shilling. Samples Post Free, Two Shillings 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable. 


~~ BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, 
New Catalogue, price 6d. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalegue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF Rocks. MICROSCOPIC SLIDES. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


“BROWN CEMENT.’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. 

Purchasers should see that they are not deceived by fraudulent imita- 
tions 

Price 1s. per bottle, with full instructions for use, from most Opticians. 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 








Sole Agent for Great Britain and Ireland. 
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SLIDES. 


MAGIC LANTERNS & 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 


ON SALE OR HIRE. 
The ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp, | 


Is unsurpassed for power, portability, and price, £4 4g. 


SPECIAL ATTENTION is called to the great advantages 
offered to Hirers of Slides by Wood’s £2 2s. Yearly Subscription, 
and also to the very favourable terms upon which Slides pur- 
chased of E. G. Wood may be exchanged. Full particulars 
will be found in Wood’s New List of Slides and Lanterns. 
Post free for One Stamp. 


E. G. WOOD, 
74 CHEAPSIDE, LONDON; anp 
HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON, 





NEW FORM OF HELIOSTAT, 
With specially strong and steady Clock-mavement, 4 inches aperture. 
Price from £10 ros. od. to £20. 


SPECTROSCOPES 


_ FOR THE OBSERVATORY OR LABORATORY, 
For Sonar, STELLAR, METEOR, RAINBAND, OR CHEMICAL 
RESEARCHES, 
ize and Description. 
imple and compound, with automatic adjust- 
deviat or direct vision; or with gratings, flat or 
the highest efficiency and we orkenians hip. 


ADAM HILGE R, 
Astronomical and Optical Instrument Maker, 


HampstTeap Roan, N.W. 


With prisms, ei 
ment to 


concave. Ali of 





204 STANHOPE STREET, 


ROCKS, MINERALS, FOSSILS. 
Ee. Ex. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A,. Lond., &c., 
Successor to the late R. TALLING, 


ste ee eee ROAD, LONDON,S.W. 


ish and Continental Cre ane us and Jurassic 

A nit t rarit yo mn ynites fr »m 
from. the Muschelkalk ; 
m Rhodes, 


from L ondon and 


the H 
| also a sel 
| —— Pu 
New F wtane Gahed. 


~ SIx PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Ge plogical Collection especiallyadapted for Teaching assuppliedto Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Cataloguesand Lists onappiication to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Established 27 Years in 


London. 


LEMAN, with First- 


has_a French Class for Army Pupils 
) He and his wife also receive as 
ng Men who wish to study the language for 
irposes.—Address, M. ALFRED VIGIER, 


rders two or three You 
business or conversational pt 
Swanley, Kent. 





BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight mile Good arships and Exhibitions. 
borat h &c. £52 perannum.— 


sfrom Euston. Schol 
he d swir pat 
tes "Master. 


Just Published, Demy 8vo, price 18 


THE GEOLOGY OF ENGLAND AND 


WALES. By HORACE B. WOODWARD, F. G.S., of the Geologi- 
cal Survey of England. Second Edition, thoroughly Revised and much 
: ‘ gical Map (size 22 X 27 inches) and 


1ew Geol 


GEORGE PHILIP & SON, 32! 


Liverpool: Caxton 








| 
keer BRITISH AGRICULTURIST, 


the chie f Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Ww ednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsis directed to theAGRICULTURIST 
asone ofthe best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUI - 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 145. 

Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 
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JUST PUBLISHED, Octavo, price 16s., cloth, bevelled boards, 


PIONEERING IN NEW GUINEA. 


By JAMES CHALMERS, of New Guinea, 


Author of “‘ Work and Adventure in New Guinea.” With a Map, Two Portraits, and Illustrations, engraved by E. WHYMPER, 
from Photographs taken by Lindt, of Melbourne. 


This volume contains an account of Mr. Chalmers’ most important Explorations, including his long visit to the Cannibals of the Gulf, and also many 
sketches of New Guinea life, customs, habits, and beliefs. Mr. Chalmers has lived and travelled in New Guinea for the last eight years. He is known to 
all the tribes along the South-East Coast, and is the personal friend of many of the chiefs. He has successfully planted Christian teachers in many parts, 
and returns in a few weeks to carry on this work. He knows the New Guinea people in a way unapproached by any other w hite man, and as the power of 
Christianity is already beginning to influence their customs, this record of his travels and the condition in which he found the _various tribes must always 
remain unique. The book contains much to interest thcse who are helping Christian missions, those who love true stories of thrilling adventure, and those 
who wish to know the habits and thoughts of a fine race of savages wholly untouched by Christianity or civilisation until 1872. 


Mr. Chalmers, acting as interpreter, accompanied the Government Expeditions to proclaim the Protectorate which he describes in the book, and was 
with Sir Peter Scratchley until a few days before the death of the High Commissioner. 


THE RELIGIOUS TRACT SOCIETY, 56 PATERNOSTER ROW, LONDON. 








AUSTRALIAN DEFENCES 


AND 


NEW GUINEA. 


Compiled from the Papers of the late 
MAJOR-GENERAL SIR PETER SCRATCHLEY, R.E., K.C.M.G., 


Defence Adviser to the Australasian Colonies, and Her Majesty’s Special Commissioner for New Guinea. 


C. KINLOCH COOKE, B.A., LL.M., 


Of the Inner Temple, Barrister-at-Law. 
WITH PORTRAIT AND MAPS. DEMY 8vo, 145. 
MACMILLAN & CO., LONDON. 





8vo, Price 21s. Just Published, Price 7s. 6a. 


THE SCIENCE OF THOUGHT. PRACTICAL ELECTRICITY. By Prof. 
oe W. E. AYRTON, F.R.S., Assoc.Mem.Inst.C.E. With numerous 
By F. MAX MULLER, K.M., Illustrations. 
Foreign Member of the Institute of France. ‘* The best existing text-book for first-year students of electrical engineer- 
ing."—English Mechanic. 
Contents: CASSELL & COMPANY (Limitep), Ludgate Hill, London. 
Cuap. Cuap. 


J. The Constituent Elements of VI. On the Origin of Concepts MANUALS OF TECHNOLOGY. 


Thought. and Roots. 
- Thought and Language. VII. The Roots of Sanskrit. Edited by Prof. AYRTON, F.R.S., and RICHARD WORMELL, 
. On Kant’s Philosophy. VIII. Formation of Words. | D.Sc., M.A. Illustrated throughout. 
IV. Language, the Barrier between 1X. Propositions and Syllogisms. 


Man and Beast. X. Conclusion. The Dyeing of Textile Fabrics. By Prof. 
: =~ Constituent Elements of The Fuad ae. ‘ HUMMEL, ss. 
angua . r un 1¢e) Ss s ~ 
— “by Sanskrit Roots. «| Watch and Clock Making. By D. Gtascow. 
London: LONGMANS, GREEN, & CO. 4s. 6d. . 
— — | Steel and Iron. By W. H. GreEEnwoop, 
F.C.S. 5s. 


New Ready, Second Edition, in 1 vol. Post 8vo, Price 12s. 6d. > . 
inni _ By W. 

HISTORY OF ASTRONOMY DURING | *Pintirg Woollen and Worsted. By 
THE NINETEENTH CENTURY. _ Design in Textile Fabrics. By T. Asuey- 


HURST. 4s. 6d. 
By A. M. CLERKE. Practical Mechanics. By Prof. Perry, M.E. 
3S. 6d. 


“*It is one of the most important contributions to the general literature of ; W 
astronomy which has been written this century.”"—J. Norman Lockyer on Cutting Tools orked by Hand and 
the First Edition. MACHINE. By Prof. R. H. SMITH. 3s. 6d. 


Edinburgh : ADAM & CHARLES BLACK. CASSELL & COMPANY (Limitep), Ludgate Hill, London. 








Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 
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SUBSCRIPTIONS TO 


re are > 2b eee 

os ay ee ae ee 

Quarterly . . 
To the United States, 


“HRATURE..” 
se 
14 


. 


the Continent, &c. :— 


See 
Half-yearly .... 
ee ee ee 
Co India, China, and Japan :— 


28 


oO a a 
. 16 


Half-yearly : 
OO a ee eae eee 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


, - , 
Biary of Societies, 
LONDON. 

THURSDAY, Aprit 28. 

Roya Society, at 4.30.—Note on Dr. G. J. Hinde’s Paper on ‘‘ Beds of 
Sponge-remains in the Lower and Upper Greensand of the South of Eng- 
land”: Prof. E. Hull, F.R.S.—Note on Prof. Hulls Paper: E. T. 
Hardman.—On the Homologies and Succession of the Teeth in the 
Dasyuridz, with an Attempt to trace the History of the Evolution of 
Mammalian Teeth in General : Oldfield Thomas.—Note on Protection in 
Anthrax: Dr. L. C. Wooldridge —Report of the Observations of the 
Total Solar Eclipse of August 29, 1886, made at the Island of Carriacou : 
Rev. S J. Perry, F.R.S.; with Addendum by E. W. Maunder. 


Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—(1) Measur- | 


ing the Coefficients of Self and of Mutual Induction ; (2) Driving a Dynamo 


with a very Short Belt: Prof. W. E. Ayrton, F.R.S., and Prof. John. | 


Perry, F.R.S. 
Rovau INSTITUTION, at 3.—The Chemistry of the Organic World: Prof 
Dewar, F.R.S. 
FRIDAY, Aprit 29. 
Society oF ARTs, at 8.—Village Communities in India: J. F. Hewitt. 





>* Bar 


Mathematical Instrument Manufacturer to H.M. Government, Council o? 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

. ot Every Description, 
Of the Highest Quality and Finish, at the most Moderate Pricer. 
E Ttiustrated Price List Post Free. 
Phd: F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the «nly 
Gotp Mepat in the International Inventions Exhibition r88« for Me: he- 
matical Work. Silver Medal, Architects’ Exhibition. 1886. 


Address:—GREAT TURNSTILE HOLBORN. LONDON, W.¢ 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE, 


A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREE1, 
LONDON, W.C. 








TO SCIENCE CLASSES AND SCHOOLS. 


| MOORE BROTHERS have been placed 


INSTITUTION OF CiviL ENGINEERS, at 7.30.—Flour Mills and their Ma- 


chinery : A. Chatterton. 
Rovat InsTITUTION, at 9.—The Rolling Contact of Bodies: Prof. H. S. 
Hele Shaw. 
SATURDAY, Aprit 30. 


Rovat INSTITUTION, at 3.—The Australian Alps and the Origin of the | 


Australian Fauna: Dr. R. von Lendenfeld. 

Essex Fretp Cuvus, 
Bird Harmonies in Nature: F. Carruthers Gould. 

MONDAY, May 2. 

Society oF ARTS, at 8.—The Chemistry of Substances taking Part in 
Putrefaction and Antisepsis : J. M. Thomson. 

Society oF CHEMICAL INDUSTRY, at 8.—Recent Bacteriological Research 
in Connexion with Water-Supply : Dr. P. F. Frankland.—The Action of 
Zinc Chloride on Castor Oil: Dr. C. R. A. Wright.—Pictet’s Wood-Pulp 
System: Messrs. Cross and Bevan.—The Estimation of Moisture in 
Superphosphates and similar Fertilisers : John Ruffle. 

Victoria INSTITUTE, at 8.—On the Rock-hewn Capital of Idumza: Prof. 
Hull, F.R.S. 

Rova. INSTITUTION, at 1.30.—Annual Meeting 

TUESDAY, May 3 

ZooLocicaL Society, at 8.30.—On a New Snake of the Genus Lamprophis 
now living in the Society’s Gardens: G. A. Boulenger.—On the Lepido- 
ptera of Japan and Corea : J. H. Leech.—On a Second Collection of Birds 
Formed by Mr. L. Wray in the Mountains of Perak, Malay Peninsula : 
R. Bowdler Sharpe. 

INsTITUTION OF CiIviL ENGINEERS, at 8.—Water-Supply from Wells. 
(Discussion.) + 

Rovat INSTITUTION, at 3.—Electricity: Prof. W. E. Ayrton, F.R.S. 

WEDNESDAY, May 4. 

ENnToMOLoGICAL Society, at 7.—Notes on the Occurrence of Anomalous 

Spots upon Lepidopterous Larve : Wm. White. 
'HURSDAY, May 5. 

Royat Society, at 4.30.—The following Papers will probably be read :— 
Note on the Microscopic Structure of Rock-Specimens from Three Peaks 
in the Caucasus: Prof. Bonney, F.R.S.—On the Distribution of Strain in 
the Earth’s Crust resulting from Secular Cooling ; with Special Ref-rence 
to the Growth of Continents and the Formation of Mountain-Chains : 
C. Davison.—Note on the Geological Bearing of Mr. Davison’s Paper : 
Prof. Bonney, F.R.S.—Note on some Experiments on the Viscosity of 
Ice : Dr. J. F. Main. He 

LINNEAN SOCIETY, at 8.—Vaccinium intermedium, a New British Plant: 
N. E. Brown.—British Hetercecious Uredines : C. B. Plowright. 

Cuemicat Society, at 8.—A Contribution to the Study of Well Waters: 
R. Warington, F.R.S.—The Infiuence of Temperature on ‘the Heat of 
Dissolution of Salt Solutions : Prof. Tilden, F.R.S.—The Distribution of 
Lead in the Brains of Two Lead-Factory Operatives Dying Suddenly : 
A. Wynter Blyth.—Crystals in Basic Converter Slag: J. E. Stead and C. 

H. Ridsdale. : 

Rovat InstTiITUTION, at 3.—The Chemistry of the Organic World: Prof. 


Dewar, F.R.S. 
FRIDAY, May 6. | Z 
GEoLocists’ ASSOCIATION, at 8.—On the Unmaking of Flints: Prof. J. W. 
ud -R.S. 
Rovat INSTITUTION, at 9.—The Element of Truth in Popular Beliefs : 
Dr. Thomas Lauder Brunton, F.R.S. 
SATURDAY, May 7. 
Rovat InsTITUTION, at 3.—Recent Researches on Sponges; Dr. R. von 
Lendenfeld. 


at 7.—Cn some Essex Boulders: Rev. A. W. Rowe. | 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION 


MOORE BROTHERS, 


| OSTEOLOGISTS, DISARTICULATORS, ETC., 








15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemb} 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC),. 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becemesa pleasure when this Inkis used. It has been adopted by 
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CONTENTS: Realism: Its Dualistic Theories of Mind and Matter Untenable. Realism: Its Explanation of the Facts of 
Consciousness Inadequate. Transcendentalism Involved in Necessary Inferences from Phenomena. 


KENNEDY. The Mechanics of Machinery. By Avex. B. W. Kennepy, C.E., Professor of 


Engineering and Mechanical Technology in University College, London. With Illustrations. 12mo. $3.50. 


LUBBOCK. Flowers, Fruits, and Leaves. By Sir Joun Lussocx, F.R.S. With numerous 


Illustrations. I2mo. $1.25. 


LUPTON. Chemical Arithmetic. With 1,200 Examples. By Sypney Lupron, M.A., F.CS. 


Second Edition, revised. 16me. $1.10. 


MACKENZIE. The Hygiene of the Vocal Organs. A Practical Hand-Book for Singers and 
Speakers. By MoORELL MACKENZIE, M.D., Consulting Physician to the Hospital for Diseases of the Throat. Second 
Edition, revised. I2mo. $1.50. 

‘* Dr. Morell Mackenzie’s new work just issued by Messrs. Macmillan & Co., on the ‘ Hygiene of the Vocal Organs,’ will be a valuable boon to pro 
fessional and amateur vocalists and also to public speakers. The author has for a long time past been famous amongst European physiologists as the most 
learned theorist in all matters connected with the hygiene of those parts of the human frame concerned in the p yroduction of vocal sound. . . Information 
and advice are conveyed in a clear and exhaustive manner. . . The work is well described on the title page as ‘A Practical Handbook for Singers 
and Speakers,’ It contains eighteen pictorial illustrations exce ently executed, and merits a place in every library,” —Odserver. 


McLENNAN. Studies in Ancient History. Comprising a Reprint of “ Primitive Marriage: an 
Inquiry into the Origin of the Form of Capture in Marriage Ceremonies.” By the late JoHN FERGUSON MCLENNAN. A 
New Edition. 8vo. $4.00. 
Ihe most important scientific publications of the present year are two works by the late John Ferguson McLennan.”—N. 3}. Sun. 
BY THE SAME AUTHOR, RECENTLY PUBLISHED. 
THE PATRIARCHAL THEORY. By James FerGuson McLENNAN. Edited and completed by 


Donald McLennan. 8vo. $4.00. 


OLIVER. Madagascar. An Historical and Descriptive Account of the Island and its Former Depen. 
dencies. Compiled by SAMUEL P. OLIVER, F.R.G.S. 2 vols., 8vo. With Illustrations and Maps. $16.00. 


STEVEN. Practical Pathology. An Introduction to the Practical study of Morbid Anatomy and 


Histology. By JoHN L. Steven, M.D. t12mo. $1.75. 


STEWART and TAIT. The Unseen Universe; or, Physical Speculations on a Future 


State. By B. Srewart and P. G. Tarr. New and Cheaper Edition. 1I2mo. $1.25. 


TODHUNTER. A History of the Theory of Elasticity and of the Strength of Materials. 
From Galilei to the Present Time. By the late Isaac TopHunTer, D.Sc, F.R.S. Edited and completed by ‘Kar! 
Pearson, M.A., Professor of Applied Mechanics, University College, London. Vol. I., Galilei to Saint-Venant, 1639- 
1850. 8vo. With Diagrams, etc. $6.50. 


ZIEGLER. A Text-Book of Pathological Anatomy and Pathogenesis. By Ernst ZIEGLER. 
Translated and Edited for English Students by Donald Mac Alister, M.D. Part II.—Special Pathological Anatomy, 
Sections IX.-XII. 8vo. $3.50. 


MACMILLAN & CO., 112’ Fourth Avenue, New York. 














387. 


IS. 


ools, 
8vo. 


claims, 


dited 


tions 
Pro- 


ls of 
ks and 
OMAS 
ucts of 
yor of 
erous 
FCS. 


; and 
second 


to pro- 
he most 
rmation 
Singers 


Ps an 
n. A 
2d by 
epen- 
r and 
ture 


rials. 
r-Karl 
16039- 


+LER. 
tomy, 





April 28, 1887.] 


NATURE 3 


MACMIGBOUAN & COV’S 


TEXT-BOOKS FOR STUDENTS. 


——— 


BALFOUR. A Treatise on Comparative Embryology. By F. M. Balfour, M.A., F.R.S., Fellow and Lecturer 
of Trinity College, Cambridge. With Illustrations. Second Edition, reprinted without alteration from the First 
Edition. In 2 vols., 8vo. Vol. I., $4.50; Vol. II., $5.25. 


COTTERILL. Applied Mechanics: An Elementary General Introduction to the Theory of Structures 
and Machines. By James H. Cotterill, F.R.S., Associate Member of the Council of the Institution of Naval Architects, 
Associate Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal Naval College, 
Greenwich. Medium 8vo. $5.00. 


DANIELL. A Text-Book of the rh erg of Physics. By Alfred Daniell, M.A., LL.B., D.Se., F.R.S.E., 
late Lecturer on Physics in the School of Medicine, Edinburgh. With Illustrations. Second Edition, revised and 
enlarged. Medium 8vo. $3.50. 


* Prof. Daniell’s book is unquestionably the best elementary text-book for advanced students that has as yet appeared in the English language, 
and while written especially with the view of adoption in medical colleges, i- a valuable book to any school aiming to present the subject ina 
scientific and philosophical manner.’'— The Chicagu Tribune. 


FOSTER. A Text-Book of Physiology. By Michael Foster, M.D., Sec. R.S., Professor of Physiology in the 
University of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. $5.50. 

GAMGEE. A Text-Book of the Physiological Chemistry of the Animal Body. Including an Account of the 
Chemical Changes occurring in Disease. By A. Gamgee, M.D., F.R.S., Professor of Physiology in the Victoria Univer- 
sity, the Owens College, Manchester. 2 vols., 8vo, with Illustrations. Vol. I., $4.50. | Vol. IT. in the press. ] 


GEGENBAUR. Elements of Comparative Anatomy. By Professor Carl Gegenbaur. A Translation by F. 
Jeffrey Bell, B.A. Revised, with Preface by Professor E. Ray Lancaster, F.R.S. With numerous Illustrations. 8vo. 


$5.50. 
GEIKIE. Class-Book of Geology. By Archibald Geikie, LL.)., F.R.S.  Profusely illustrated with woodcuts. 
12mo. $2.60. 


’ We have no hesitation in declaring the book an excellent one. containing exactly such material as renders it especialiy fitted for instruction. 
More than that. to the person with no geological turn of mind, the whole matter is so well combined, and the explanation so simple, that by readin 


the volume, nature's action in the past. as in the present, can be better understood: . . . will awaken on the part of the student curiosity an 
interest. for at once it can be seen how observation. generalization. and induction go hand in hand in the progress of scientific research.""— New 
York Times. 


GEIKIE. Text-Book of Geology. With Illustrations. Second Edition, revised and enlarged. S8vo. $7.50. 
‘*A noble and masterly work.”— Christian Advocate. 
‘In all respects a comprehensive and exhaustive text-book of geology ; discusses every phase of the science in the light of the latest researches 
and opinions, and is at once acceptable to the student and general reader."°—Phi/adelphia Times. 
MUIR. The Elements of Thermal Chemistry. By M. \. Pattison Muir, M.A., F.R.S.B.. Fellow and Prelector 
of Chemistry in Gonville and Caius College, Cambridge ; assisted by David Muir Wilson. 8vo. $3.25. ‘ 


MULLER. The Fertilization of Flowers. By Professor Hermann Miiller. Translated and Edited by D’arcy W. 
Thompson, B.A., Professor of Biology in University College, Dundee. With a Preface by Charles Darwin, F.R.S 
With numerous Illustrations. Medium 8vo. $5.00. 


PHILLIPS. A Treatise on Ore Deposits. By J. Arthur Phillips, F.R.S., V.P.G.S., F.C.S., M. Inst. C.E., 
Ancien Eléve de l’Ecole des Mines, Paris, Author of ‘‘A Manual of Metallurgy,” ‘‘The Mining and Metallurgy of 
Gold and Silver,” ete. With numerous Illustrations. S8vo. $7.50. 

‘** In closing Mr. Phillips's volume we may congratulate him on having enriched our scientific literature with a contribution of substantial value, 
which will probably remain for many a day a standard work of reference on its peculiar subject. Nor will its use be limited to English students, 
for the author’s wide knowledge of American ore deposits will probably render his book equally acceptable on the other side of the Atlantic.” 
—London Academy. 

SMITH. A Dictionary of Economic Plants: Their History, Products, and Uses. By John Smith 
A.L.S., ete. 8vo. $3.50. 


VINES. Lectures on the Physiology of Plants. By Sydney H. Vines, M.A., F.R.S. 8vo. With numerous 
Illustrations. $5.00. 


WIEDERSHEIM. Elements of the Comparative Anatomy of Vertebrates. Adapted from the German 
of Robert Wiedersheim. By W. Newton Parker. With Additions. Illustrated with 270 woodcuts. 8vo. $3.00. 


ZIEGLER. Text-Book of Pathological Anatomy and Patho-Genesis. By Professor Ernst Ziegler, of 
Tiibingen. Translated and Edited for English Students by Donald Macalister, M.A., M.D., B.Sc., F.R.C.P., Fellow 
and Medical Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and Teacher of Medicine 
in the University. With numerous Illustrations. Medium 8vo. 

Part I. GENERAL PATHOLOGICAL ANATOMY. $3.50. 
Part II SPECIAL PATHOLOGICAL ANATOMY. Sections 1.—VIII. $8.50. 
Part Tlf. Sections IX.—XII. $3.50. 


Macmillan & Co.’s new complete Classified Catalogue will be sent free, by mail, to any address on 
application. 


MACMILLAN & CO., 112 Fourth Avenue, New York. 
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In demy 8vo, cloth, containing 700 printed pages and 1419 Engravings, price, $2.50. 


SPONS’ 


MECHANICS’ 


OWN BOOK 


A MANUAL FOR HANDICRAFTSMEN AND AMATEURS. 


I'he following synopsis of the contents of the volume will sufficiently indicate the wide range 


of subjects 


dealt with, and the thoroughly practical manner in which each subject is treated : 


Mechanical Drawing (13 pp.). How to use drawing mstru- 
meuts ; papers and mounting them ; penciling, inking, color- 
ing, and shading ; tracing and copying drawings. 

Casting and Founding (31 pp., 15 figs.). Alloys for brasses, 
bronzes, etc.; furnaces and crucibles ; moulding and casting by 
various methods, and making the patterns and cores ; art work. 
Iron founding on a small scale, including making the patterns, 
preparing the flasks, casting in sand and loam, and testing the 
castings. 

Forging and Finishing Iron (46 pp., 150 figs.). 
of the terms and operations in blacksmithing : the fittings and 
tools of a smithy; how to make and use chisels, drills, and files ; 
forging, welding, tempering, and annealing ; numerous exam- 
ples of smiths’ work ; adjusting surfaces by hammering ; mak- 

x joints by red-lead, rust, and rivets. 

Soldering and Brazing (26 pp., 32 figs.). 
and the construction of the apparatus. Cold hard, 
soldering, with the fluxes, bits, and instruments 
Lamps, blowpipes, blowers, tools, hearths, and fluxes; 
bad solders ; how to solder various metals to each other and to 
glass, and how to make the joints used in plumbing, gas- 
fitting, etc. 

Sheet-metal Working (10 pp., 45 figs.). Striking out the 
patterns ; the tools employed ; bending, spinning, turning the 
edges, making seams, riveting. 

Carpentry (224 pp-, 508 figs.). Separate accounts of 400 
woods ; felling, squaring, defects, selecting, market forms, sea- | 
soning, decay, conversion, shrinkage, measuring, 
prices, etc. 


Description 


Solders. Burning, 


preserving, 


Che various joints used in wood construc- 
tion, with detailed instructions for mortising, dovetailing, 
dowelling, glueing, and hinging. How to make 
useful articles, with diagrams and dimensions. 

Cabinet Making (36 pp., 25 figs.). Choice of ornamental 
woods; benches and tools ; veneers, and veneering by hammer 
and caul ; inlaying ; numerous examples of furniture making. 

Carving (13 pp., 27 figs.). The woods, tools, 
connected with Pant and fretwork. 

Upholstery (6 pp., 7 figs.). The tools, materials, and processes 
employed in making leather, hair, and fancy coverings, 
as mattresses, pallets, beds, and pillows. 

Painting (28 pp.). Basic and coloring pigments, vehicles, 
driers; grinding, storing, and applying paint; knotting, brushes, 
surface ; cleaning and removing paint ; 
paints ; wall painting —frescoes ; graining and marbling. 

Staining (13 pp.). Compounding and applying various stains 


FE. & F. N. SPON, 


and their fittings. 


and soft | 
required. | 
good and | 


tlow to select, make, employ, repair, sharpen, set, | 
and keep the tools in general and special use, including benches | 


numerous | 


and operations 


as well | 


miscellaneous special 


Gilding (3 pp., 6 figs.). The leaves, tools, sizes, and operations 
incidental to dead and bright gilding on woods, cards, textiles, 
japans, metals, stone, ivory, plaster, glass, etc. 

Polishing (23 pp.). Polishing marble ; polishing and burnish- 
ing metals and book edges; plate and polishing powders; French 
polishing woods, polishing in the lathe, Japanese lacquer, and 

| furniture creams and revivers. 

Varnishing (3 pp.). The resins, 
varnishes ; applying the varnish ; 
turpentine varnishes and lacquers. 

Mechanical Movements (56 pp., 440 figs.). Descriptions and 
diagrams of over 500 contrivances for transmitting motion and 
moving bodies. 

Turning (30 pp., 113 figs.). Lathes and tools for turning wood 
and iron. Machines, tools, and holders for planing, cutting, 
drilling, boring, and milling iron, including keeping the tools 
in working order. 


Masonry (43 pp., 


solvents, and driers used in 
recipes for oil, spirit, and 


55 figs.). Characters, selection, preservation, 
etc., of natural stones ; stonemason’s tools ; laying and joining 
stone. Bricks, terra cotta, limes, sand, mortar, cement, water, 
and tools used by bricklayers ; laying bricks, examples of bond, 
pointing, and finishing ;. hollow walls and fireplaces. Concrete 
making and laying. Causes and cure of saltpetreing and damp. 
Scaffolding. 

Plastering and Whitewashing (9 pp., 5 figs. ). Cements, 
limes, water, and hair for plasters of various kinds; orna- 
ments, tools, lathing, laying, and pricking up. Gommon, 
colored, and waterproof distempers and whitewashes. 

| Roofing (14 pp., 18 figs.). Pitches of roofs; roofing with 
thatch, shingles, felt, dachpappe, Willesden paper, slates, tiles, 
and sheet metal. 

Glazing (7 pp., 15 figs.). Glass, putty, 
special methods without putty. 

Bellhanging (6 pp., 6 figs.). 
and fixing electric bells and telephones complete, 
multiple systems. 

| Gas-fitting (2 pp., 


tools ; lead glazing ; 
Fixing ordinary bells ; making 
simple and 


4 figs.). Fixing brackets and pendants. 

Paper-hanging (4 pp., 1 fig.). Selecting, varnishing, sizing, 
painting, washing, pasting, cutting, and hanging wall papers. 
| Also, hints and directions useful to settlers and country residents, 
embracing the Lighting, Ventilating, and Warming of Dwell- 
ings; the Construction of Foundations, Roads, Bridges, and 
Drains ; Water supply and Sanitation ; and the building of Log 


huts, Frame houses, Earth walls, Stairs, and Colonial houses. 


35 Murray Street, New York., 








